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(54) CRYSTALUNE POLYPROPYLENE RESIN (IMPOSITION 



(57) Present invention provides a resin composition 
bases on crystalline polypropylene which does not suf- 
fer from occunrence of flow nriark and rashes caused 
from polynrier gel upon moWing and. thus, can produce 
moMed articles exhibiting sypenor appearance and 
having excellent mechanical strength, such as flexural 
modulus and so on, tog^er with better flowability upon 
the mowing and which can be obtained at a lower cost 
by choosing starting materials of high productivity. 

. The resin composifion ba^ on crystalline polypro- 
pylene according to the present invention comprises 

(a) 3 - 65 % by weight cif a component soluble in 
paraxylene off 23*0 . 

(b) 35 - 97 % by weight of a component soluble in 
paraxylene of 135 and insoluble in paraxylene of 
23<*Cand 

(c) 0 - 30 % by weight of a component insoluble in 
paraxylene of 135 "C, 

wherein 



the component (a) soluble In paraxylene of 23.. 
^'C Is Gonposed substantially of an eiastomeric 
constituent (a1) having a content of styrene or 
its derivative in the range of 0 - 35 % by weight 
and an intrinsic viscosity [ i\ ] determined in 
decalin at 135 ""0 in the range of 0.1 • 5 dl/g. 

the component (b) soluble In paraxylene of 
135''C and insoluble in paraxylene of 23 ^"0 is 
composed substantially of a crystalline poly- 
propylene constituent (b1) havirig an isolactic 
pentad proportion (mmmm) of 97 % or hi^er. 
a molecular weight distrikx/tion eocpressed by 
weight-average molecular weight^number- 
average molecular weight (Mw/Mn). deter- 
mined by gel permeation chromatography 
(GPC). of 6 or higher and a molecular weight 
distribution expressed by z-average molecular 
weight/weight-average molecular weight 
(Mz/Mw) of 6 or higher and 
the component (c) insoluble in paraxylene of 
135"C is composed substantially of a filler (c1). 
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DoscrlpUon 

FIELD OF THE TECHNIQUE 

[0001] The present invention relates to a resin composition based on crystalGne polypropylene and specifically to 
such a resin oomposition based on crystalline polypropylene which Is superior in the mechanical properties and In the 
flowabilfty upon injection molding and can serve for a material for producing moldings exhibiting better appearance. 

BACKGROUND OF THE TECHNIQUE 

[0002] For domestic electrified articles and parts for automobile made of moldings of polypropylene resin composi- 
tion» a superior external appearance in favor of providing a high grade and high designing impression is requested in 
addition to the requisite mechanical propertiesw Heretofore, there have been proposed many resin compositions based 
on polypropylene, in which elastoniers, talc» pigments and 80 on. are 

copolymer, in order to improve the mechanical properties thereof. For example. Japanese Patent Application Kokais 
Sho^168649 A and Hei-3-172339 A (conesponding to US Patent Na 5,086.109) disclose polypropylene resin com- 
positions, in which the balance between the rigidity and the shock resistance is improved by blending elastomers, tato. 
pigments and so on together with crystalline propylene Uock-oopolymers. 

[0003] When, however, such a polypropylene resin compositfon as above is mokfed by injectfon moMing, a conskler- 
able deterioratfon in the appearance of the mokted products may. in some cases, occur due to occunrenoe of "ffow 
marks", namely, stripes caused by repetition of higfv and k>w-gloss regions on the surface of the mokiing. 
[0004] In solving such a problem. Japanese Patent Application Kokais Hei-7-53828 A (corresponding to US Patent 
tsk>. 5,543.454) and Hei-9-71712 A discfose each a polypropylene resin compositfon oomrising a crystalline propylene 
tDlod^-copolymer which comprises a honfK>-polypropylene component (homoncomponent) having a k>w molecular 
weight and a component solU}le in paraxylene of 23*'C (rubber component) having a high molecular weight. These 
potypropylene resin composHions do not suffer from occurrence of theffow mart( and are superior in thef fofwabilHy upon 
irijectfon mokfing. 

[9005) However, the above-mentfoned polypropylene resin composHions may occasionally suffer from deterioratfon 
in appearance of moMed product therefrom due to formation of "rashes* on the surface of the injectfon-mokled product 
brought about t>y the formatfon of "polymer gel*, namely, a diff kxiltly soluble aggregate formed from a part of the rubt>er 
component by being caused to become high molecular weight, in addition to an occasfonally accompanying decrease 
in the impact resistance. Moreover, production of a crystalline propylene bfock-copolymer. in which the nx>lecular 
weigM of the honw>-corTiponenft is caused to becoirm fow rTK)l^ 

to become r^h molecular weight, is attained only in a fow productivity at a high productfon cost. Thus» also fbr the poly- 
propylene resin compositfon constituted of crystalline propylene btock-copolymers in whfoh the molecular weight of the 
homo-component is caused to become fow molecular weight and that of the rubber-component is caused to become 
high rTx>lecular weight, the mechanical properties and the appearance of the mofoed product are not sufffoiently 
irrproved and a high production cost is required. 

[0006] The subject of the present inventfon is to provfoe a resin compositfon based on crystalline polypropylene which 
can bring about moMed products without suffering from occurrence of ffow-maric and rashes caused from formatfon of 
polymer gel and. therefore; exhibiting a siperia appearance with excellent mechanfoal strengths, such as f lexural mod- 
ulus and so on. together wHh better ftowabirrty upon the ryK>ki 
starting raw materials of Ngh productivity. 

DISCLOSURE OF THE INVENTION 

[0007] The present inventfon relates to a resin composition based on crystalline polyprcpylene which is to be defined 
asfblfows: 

(1) A resin composition based on crystalline polypropylene, conprising 

(a) 3 - 65 % k>y wei^ of a component solut^le in paraxylene of 23''C. 

(b) 35-97%by weight of a component soluble in paraxylene of 135 ""C and insoluble in paraxylene of 23 ""C and 

(c) 0 - 30 % by weight of a cornponent insoluble in paraxylene of 135 ""C. 
wherein 

the component (a) soluble in paraxylene of' 23 ^'C is composed substantially of an elastonoertc constituent (a1) 
having a content of styrene or its derivative in the range of 0 - 35 % by weight and an intrinsic viscosity [ ii 1 
determined in decaltn at 135 *'C in the range of 0.1 - 5 6\/g, 
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the oonrponent (b) soluble in paraxylene of 135*C and Insoluble In paraxylene of 23 °C is conposed substan- 
tially of a crystalDne polyprof^ene constituent (b1) having an isolactic pentad proportion (mmmm) of 97 % or 
higher, a molecular weight dstributlon expressed by welghtnaverage nwlecular weight/nunt>er-average molec- 
ular weight (Mw>Mn), detennined by gel permeation crffomatography (QPC), of 6 or higher and a molecular 
weighl distribution expressed by z-aveiage molecular welghtAveight-average molecular weight (Mz/Mw) of 6 or 
higher and 

the oomponem (c) insoluble in paraxylene of 135»C is composed substantiany of a filler (c1). 

(2) A resin composition based on crystalline polypropylene, comprising 
(£0 20 - 35 % by weigm of a component soluble in paraxylene of 23<>C, 

(b) 43 - 65 % by weigW of a componert soluble In para)ylene of 135 and insoluble in pa 

(c) 15 - 22 % fay weight of a component insoluble in paraxylene of 135 ""C, 
wherein 

the component (a) soluble in paraxylene of 23 ""C is composed substantially of an elastomeric constituent (a1) 
having a content of slyrene or its derivative in the range of 0 - 35 % by weight and an intrinsic viscosity [ r\ J 
determined in decalin at 135 ""C in the range of 0.1 - 5 dl/^. 

the component (b) solible in paraxylene off 135*C and Insoluble in paraxylene of 23 is conposed substan- 
tially of a cryslalfine polypropylene constituent (b1) having an isotactic pentad proportion (mmmm) of 98 % or 
higher, a molecular weight cfistrixjtion expressed by weight-average molecular weight/numbernaverage molec- 
ular weight (MwyMn). determined by gel permeation chromatography (GPC). of 9 or higher and a molecular 
weight distribution expressed by z-average molecular weight^velght-average molecular weight (Mz/Mw) of 8 or 
higherand 

the component (c) insoluble in paraxylene of 1 35»C is composed substantially of powdery talc having an aver- 
age particle size in the range of 1 - 5 |im. 

(3) A resin composition based on crystalline polypropylene as defined in above (1) or (2), wherein the elastomeric 
constituent (a1) comprises at least one elastomeric constituent selected from the group consisting of 

(A-1) an elastonf)eric constituerrt, which may or m^ not be hydrogenated, based on styrene having a styrene 

cortert in the range c# 10 - 70 % by weigW and a corrugated diene cortert in the range 

(A-2) an elliyfene/^a-olef in random copolymer constituent; and 

(A-3) an ettiylene^aK)lefin/hon-oonjugated polyene random copolymer constituent 

(4) A resin composition based on crystalline polypropylene as defined in above (1) or (2), wherein the elastomeric 
constituent (a1) comprises at least one elastomer selected from tfie group consisting of 

(A-1) an elastomeric constituent, which may or m^ not be hydrogenated. based on styrene having 10 - 40 % 

by weigW of a constituert polymer block based on styrene and 60 - 90 % by weight off a cons^ 

block based on a conjugated diene; 

(A-2) an ettiytene/a-olefin random copolymer constituent, and 

(Ar3) an etf^flene/a-olefinAion-oonjugated polyene random copolymer constituent 

(5) A resin coriposition based on crystalfine polypropylene as defined in above (1) or (2), wherein the elastomeric 
constituent (a1) comprises at least one elastomerk; constituent selected from the group consisting of 

(A-1) an elastomeric constituent, which may or may not be hydrogenated, based on styrene having 10 - 70 % 
by weight of a constituent polymer block based on styrene and 30 - 90 % l)y weight of a constituent polymer 
block based on a conjugated diene; 
(A-2) an ethylene/a-delin random copolymer constituent; 

(A-3) an ettiylene/a-olefinAion-oonjugated polyene random copolymer constituent; and 

(Da) propylene/ethylene copolymer part in a crystalline Wock-copolymer component based on propylene (D). 

(6) A resin composition based on crystalline polypropylene as defined in any one of alxjve (1) to (5), wherein the 
crystalline polypropylene constituent (b1) comprises at least one crystalline polypropylene constituents selected 
from the group consisting of 

(B-1) a aystalline polypropylene constihjent which comprises a high molecular weight polypropylene product 
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having an intrinsk: viscosity [ T) ] ,detem indecafinat135*C,of 4-13dVginanainountinthe range of 1 

• 35 % by weight and wNch has a melt flow rate (MFR) of the entire polypropylene constHuent determined at 

230*Ctjnderaloadof2160g.in1herange of1 -100 gnomln.. a propylene corned rangeof 95- 100 

mole % and an ethylene content in the range of 0-5mole%; 

(B-2) a crystalline polypropylene constituent other than that of the akxave (B-l); and 

(Db) propylene homopolynoer part In the propyleno43a8ed crystaifine biock-copolymer component (D). 

(7) A resin composition based on crystalline polypropylene as defined In any one of above (1) to (6). wherein the 
crystaifine polypropylene constituent (b1) is composed sut>stantially of a crystaifine polypropylene product which 
comprises a constituent component having a weight-average molecular weght (Mw) for the 121''C elution fraction, 
deterrraned by cross fractionation chromatograph (CFC), of 3.5 x 10^ or higher. 

(8) A resin composition based on crystallme polypropylene as d^ined in any one of above (1) to (6). wherein the 
crystalline polypropylene constituent (b1) is oonriposed substantially of a crystaifine polypropylene product which 
comprises a constituent component having a weight-average molecular wei^ (Mw) for the 12rc elution fraction, 
determined by cross fractionation chromatograph (CFC), of 3.5 x 10^ or higher and an ethylene content in the high- 
est molecular weight fraction (mM), determined by gel pemneation chromato^aphy (GPC), of 45 % by weight or 
lower. 

(9) A resin composition based on crystaHine polypropylene as defined in any one of above (1) to (8). wherein the 
crystalline polypropylene constituent (b1) is oornposed substantially of a crystalline polypropylene product which 
has a melt flow rate (MFR), determined at 230 under a load of 2160 g/m tiie range of 

(10) A resin composition based on crystaifine polypropylene as defined in any one of above (1) to (8), wherein the 
crystaifine polypropylene constituent (b1) is composed substantially of a cr^talfine polypropylene product which 
has a melt flow rate (MFR), detemiined at 230 **C under a load of 2160 g, in the range of 30 - 150 g/IO min. 

(1 1) A resin composition based on crystalline polypropylene as defined in any one of atX3ve (1) to (1 0), which com- 
prises 

(A) at least one elastomenc conponent selected from tiie group consisting of 

(A-1) s^ene-based elastomenc constituent, which may or may not be hydrogenated, having a styrene content 
in ttie range of 10 -70% by weight and a conjugated diene content in the range of 30 - 90% by weight; 
(A-2) an etirylefK/a-olefin random copolymer constituent; and 
(A-3) an etirylene/a-olefin/hon-conjugated polyene random copolymer constituent; 

(B) at least one crystalline polypropylene constituent selected from the groi4> consisting of 

(B-1) a crystaifine polypropylene constituent which comprises a high molecular weight polypropylene product 
having an intrinsic viscosity [i^J.detemriined in decafin at 135*C. of 4-13 dl/g in an amount inttie range of 1 
- 35 % by w^ht and vfhtch has a melt flow rate (MFR) of the entire polypropylene constituent determined at 
230 ''C under a load of 2160 g. in ttie range of 1 - 100 gAlO min.. a propylene content in tiie range of 95 - 100 
mole % and an etiiylene content in the range of 0 - 5 mole % and 
(B-2) a crystalline polypropylene constituent dher tiian the ^)ove (B-1); 

(C) a filler component; and 

(D) a crystalline blodt-copolymer component based on propylene oompristng 
(Da) a propylene/ethylene copolymer part and 

(Db) a propylene honK)polymer part and containing, wifli respect to the total weight of the copolymer compo- 
nent 5 - 50 % k)y weight of the 23**C paraxytene-sohible oomponent (a) which has an intrinsic viscosity [ t| ] . 
determined in decalin at 1 35^C , of 2 - 1 0 dl/g and an etiiylene content of 15 - 60 mole %, 

wherein the propylene/ethylene copolymer part (Da).is siA>stantiaily the 23^C paraxylene soluble component (a) 
and 

tt)e propylene homopolymer part (Db) is substantially tiie component (b) soluble in 135*'C paraxylene and 
insoluble in 23'*C paraxylene and having a melt flow rate (MFR) determined at 230°C under a load of 2160 g 
of 10 - 500 g/10 min. and 

wherein the weight ratio of (A)/(B)/(C)/(D) is in ttie range of (3 - 99)/(1 - 97)/ (0 - 30)/(0 - 96). (12) A resin com- 
position based on crystalline polypropylene as defined in above (11). wherein the weight ratio of (A)/(B)/(C)/(D) 
is inttie range of (3 -40)/(1 - 50)/(0 - 30)/(10 - 96). 
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(13) A resoi composition based on crysialSne polypropylene as defined in above (1 1) or (12). wherein the crystal- 
line polyproRTlene cornponent (B) has an isolactic pentad proportion (mmnwn) of 97 % or higher. 

(14) A resin composition based on crystalline polypropylene as deTned in any one of above (1 1) to (13), wherein 
the crystalDne polypropylene component (B) has a molecular we^ht distribution expressed by weight-average 
molecular weight/ifnimber-average molecular weight (Mw/Mn) deternr^ed by gel pemiealion chromatography 
(QPC) of 6 or higher and a molecular weight cfistribution expressed by z^erage molecular weight/Weiaht-averaae 
molecular weight (Mz/Mw) of 6 w higher. 

[0008] The components (a) - (c) according to the present invention are those which are fractionally separated by a 
fradionation technique using paraxylene as follows: 

[0009] 5 grams of a sample of the resin composition based on crystaHine polypropylene are added to 500 ml of parax- 
ylene at 13S*C and the mixture is agitated sufficiently so as to cause complete dissolution of the soluble ingredient (sol- 
ii3le polymers) in the sampia The mixture is then cooled to TS'C and is stood still for 24 hours. This mixture is then 
subjected to a centrifugation and the separated liquid phase is decanted off Into 1 ,000 ml of acetone to cause deposi- 
tion of the polymer. The resulting precipitate is filtered off and washed and dried to obtain the conponent (^ soluble in 
paraxylene at 23 . The centrtfugally separated sofid phase is subjected to an extraction on a Soxhiet extractor fur- 
nished with a cylindrical fitter paper using 300 ml of paraxylene at 135 'C for 6 hou^ 

uWe fraction and an insoliisle fraction. The soluble fractionHX>ntaining liquid phase is decanted off into 600 ml of 
acetone to cause deposition of the polymer. This precipitate is filtered off. followed by washing and drying, to obtain the 
component (b) solulie in paraxylene of 135 and insoluble in paraxylene of 23*C . The rest of the insoliAjle matter left 
after tiie Soxhiet extraction is washed and dried to obtain the component (c) insoluble in paraxylene at 135^0 . 
[OOI 0] The component (a) soluble in paraxylene of 23 «»C according to ttie present invention is conposed substantially 
of an elastomeric constitoent (a1) having a content of styrene or its derivative (designated hereinafter sometimes sinply 
as the styrene content) in tiie range of 0 -35 % by weight, preferably 0 - 30 % Ijy weight, and an intrinsic viscosity [ r\ ] 
determined in decalin at 135 in the range of 0.1 - 5 dl/g. preferably 0.3 - 3 6Vq. Thus, the component (a) is conposed 
sul5stantially of ttie elastomeric constituent (a1) and preferably constituted entirely of ttie elastomeric constituent (al). 
while it is pemnissible tiiat a smaH amount, for example, not higher than 1 0 % by weight, preferably not higher ttian 5 % 
by weight, of ottier constituents, such as an atactic polypropylene having low crystailinity and so on, may be contained. 
[001 1 ] The elastomeric constitoent (al ) may be composed of one single elastomer, a mixtore of two or more elasom- 
ers or a mixtore of one or more elastomers v«tfi minor proportion of ottier ingredient(s). In case it is a mixtore, ttie sty- 
rene content and ttie intrinsic viscosity [ ^ ] mentioned above should refer to the average value for ttie constitoent 
ingredients of ttie mixture, wherein it is permissible ttiat an elastomer having a styrene content and/or an intrinsic vis- 
cosity [ n ] out of ttie above identified range may be included. 

[0012] Concrete examples of ttie elastomer constituent (al) include elastomers based on styrene (A-1) having a con- 
tent of styrene in ttie range of 1 0 - 70 % by weight, preferably 1 0 - 65 % by weight, more preferably 1 0 - 40 % by weight, 
and a content of a conjugated diene of 30 - 90 % by weight, preferably 35 - 90 % by weight, more preferably 60 - 90 % 
by weight, and hydrogenation products of such elastomers: random copdymeiB of ettiylene/a-defin (A-2): random 
copolymers of ettiylene^a-olefinAion-corijugated polyene {A-3): propylene/ettiylene copolymer part (Da) in cryst^fine 
propylene block-copolymers (D); ottier elastomeric polymers: and mixtures of ttiem. 

[0013] Below, ttie constituent elaslomers (A-1) to (A-3) are described, while tiie crystalline propylene Wock-copoly- 
mers (D) and ttie propylene/ettiylene copolymer part (Da) will be described aftenwaids. 

[0014] As ttie slyrene-based elastomers and ttie hydrogenation products ttiereof (A-1), ttiere may be exenplified 
Wock-copolymers based on styrene composed of a constituent polymer block based on styrene (denoted hereinafter 
sometimes as ttie slyrenic block) and a constitoent polymer bfock based on conjugated cGene (denoted hereinafter 
sometimes as ttie dienfc bfock): slyreneftxiladiene random copolymers; styreneTisoprene random copolymeis; and sly- 
rene/cMoroprenerandomoopolymersaswell as ttie hydrogenation products ofttiem. Among ttiem. preference is given 
to bfock-copolymers based on styrene. 

[0015] The slyrene-based constituert polymer block constituting tfiestyrene^sedWock.^^ 
of styrene or a derivative ttiereof. wherein ttie conaete monomer ttiereof includes, for example, styrene. a-mettiyl sty- 
, rene. p^Tlett1yl styrene. cWorostyrene and vinylnaphttialena Among ttiera, preference is given to styrene. These mon- 
omers may be used eittier alone or in combination of two or more of ttiem. 

[001 6] Concrete examples of ttie monomers constituting ttie polymer bfock based on conjugated diene include buta- 
diene, isoprene and chtoroprene. Among ttiem, butodiene and isoprene are preferred. These monomers may be used 
either alone or in combination of two or more of ttiem. 

[0017] There is no special limitation for ttie form of binding between tfie styrenic block and ttie dienic bfock in ttie 
block-copolymers based on styrene. while a binding form of styrenic Wock-iienfo block or of styrenic block-(dienic Wock- 
styrenic t)tock)n. in which n stonds for a nurTt>er of 1 - 5, is prefened. 

[0018] The content of ttie constitoent styrenfo block in ttie styrene-based Wock-copdymer may favorably be in ttie 
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rangeof 10 -70% by weight preferably 10 -65% by wei^ and that of the con- 

jugated dienicbk)ck may favorably be in the range of 30 -90% by weight, 
ably 60 - 90 %t^ weight. 

[001 9] The e^^&tesed btock-copoiymer cm be produced by, for example, cairying out a block-copolymerizalion 
of starting comonomefs in an inert reaction solvent 'm the presence of a fithium catalyst or a Ziegler catal^ Detailed 
description of the production procedures is given n for exanple. Japanese Patent Publication Sho-40-23798 B. 
[0020] As the styrenetesed block-copdymer. those of the hydrogenation products are preferred, while those which 
are not subjected to hydrogenation may also be employed. On the hydrogenation, the doutsle bonds In the dienic block 
are hydrogenated. wherein the yield of hydrogenation may faEvoraUy anrxHmt to 90 mole % or more^ preferably 97 mole 
% or more, of the total dienic blocks. The hydrogenatkm treatment can be effected in an inert reaction solvent in the 
presence of a known fiydirogenatkxi catalyst Conaete procedures are described in. for example. Japanese Patent 
PublicatkHis Sho^^704 B, Sho-43-6636 B and Sho4&-20814 B. 

[0021] The bk)ck-copolymers based on styrene may favorably have a melt ftow rate (MFR), determined at 230oC 
under a k>ad of 2160 g. of 0.1 g^lO mia or higher, preferably 0.3 - 20 g/10 min. 

[0022] Concrete examples of the bk)ck-copolymers based on styrene include slyrene/ethylene/butylenefelyrene 
block-oopolymer (SEBS). styrene^ethylene/jpropylene/^ene block-oopolymer (SEPS). slyrene/buladienefetyrene 
blod(-oopolymer (SBS). styrene/isoprene/^ene bk)ck-copolymer (SIS) and styrenefethylene^opylene block-copoly- 
mer(SEP). 

[0023] l=br the styrene-based bkxd^-copolymer. commercial products can be emptoyed. Concrete examples of com- 
mercial styrene-based btock-copolymer products include SEPTON (trademark, a product of Kuraray Co., Ltd.). KRA- 
TON G (trademark, a product of Shell Kagaku K.K.) and TUFTEC (trademark, a product of Asahi Chemteal Ind. Ca. 
Ltd.). 

[0024] When an elastomer based on styrene or its fiydrogenatkm product having high styrene content is enpfoyed 
as the styrene-based elastomer (A-1 ) and the styrene content in the constituent (a1 ) exceeds over the value of 35 % by 
weight by the sole use of such 8tyrene4>ased elastomer, other constituent styrene-based elastomer(s) having lower sty- 
rene content, further ingredient(s) of ethytene/a-olefin random copolymer (A-2), ethylene/a-defin/non-conjugated pol- 
yene random copolymer (A-3) or crystalline propylene bk>ck-copolymer (D) may be emptoyed in comtHnation with the 
styrene-t>ased elastomer (A-1) so as to attain a content of styrene-structural unit in the constituent (la) as an average 
value within the above-kJentif ied range. 

[0025] The ettiyleneAoL-olefin random copolymer (A-2) is a random copolymer mbber made of ethylene and an a-olef in 
havffig 3 - 20 carbon atoms. As the a-olefin having 3 - 20 carbon atoms to be oo-pdymerized with ethylene, there may 
be exemplified concretely propylene. 1-butene. 1-pentene. 1-hexene. 4-methyl-1-pentene, 1-heptene. 1-octene. 1- 
decene. 1-dodecene, 1-tetradecene, 1-hexadecene and 1-ek»6ene. These a-olelins may be used either solely or in 
combination of two or more of them. Among them, preference is given especially to propylene, 1 -butene. 1 -hexene and 
1-octene. 

[0026] The ethylene/o-ole#in random copolymer (A-2) may favorably have an ethylene/a-olef in mole ratk) in the range 
of 95/5 - 60/40. preferably 90/1 0 - 70/30. In the copolymer, styrene or its derivative maf be contained in small amount 
under copolym^izatk)n. but preferably without being co-polymerized. The elhyIene/aH)lefin random copolymer (A-2) 
may favorably have an MFR at 230*'C under a toad of 2160 g of 0.1 g/10 min. or higher, preferably 0.5 - 5 g/10 min. 
[0027] The elhylene/a-olefln/non-conjugated polyene random copotynw (A-3) is a rundom copolymer rubber made 
of ethylene, an a-olef h having 3 - 20 carbon atoms and a non-conjugated pofyen& As the a-olefin having 3 - 20 carbon 
atoms, the same monomers as above are enumerated. 

[0028] As the non-conjugated polyene, there may be exennplified acydto dienes. such as 5-e!thylklene-2-norbornene, 
5i)ropylidene-5-norbornene, dt<^ctopentadtene, 5^nyl-2-norbomene, 5-methylene-2-noibomene. 5-tsopropylWene-2- 
noibomeneand norbornadiene; chain-fomned non-oonjugateddienes. such as 1,4-he9cacfiene, 4Hfnethyl-l.4-hexadiene. 
5-melhyl-1,4-hexadiene, 5-methyl-1.5-heptadtene. 6-nf>ethyH.5-heptadiene, 6-methyl-1.7K)ctadiene and 7-me!hyl-1,6- 
ocladiene: and trienes. such as 2,3-<iiisopropylktene-5-norbomene. Among them. 1.4-hexadiene. dtoydopentadiene 
and 5-ethylkiene-2-nortx)mene are used favorably. 

[0029] The ethylene/a-olefin/hon-conjugated polyene random copolymer (A-3) may favorably have a mole ratio of eth- 
ytene/a-olef in/hon<»njugated polyene in the range of 90/5/5 - 30/45/25. preferably 80/10/10 - 40/40/20. It is pemiissible 
that small proportton of styrene or a derivative thereof may be included under copolymerizatton, but prefer^ not be 
copolynierized. The elhylene/a-ole#in/hon-conjugated polyene random copolymer (A-3) may favorably have an MFR at 
230*C and 2160 g toad of 0.05 g/10 min. or Wgher. preferably 0.1 - 10 g/10 min. Concrete ©canples of the ethylene/a- 
defin/hon-conjugated polyene random copolymer (A-3) include ethylene^DropyleneAJiene ternary copolymers (EPDM) 
and so on. 

[0030] In the resin composition based on crystalline polypropylene according to the present inventton, the component 
(b) soluble in paraxyfene of 135»C and insohible in paraxylene of 23 °C is costrtuted substantially of a crystalOne poly- 
propylene constituent (b1) having an isolactto pentad proportton (mmmm) of 97 % or more, preferably 97.5 % or more. 
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more preferably 98 % or more, a molecular weight distribution In terms of weight-average molecular weight/nurrter- 
average molecular weight (Mw/Mn). determined by gel permealjon chromatography (GPC), of 6 or hi^er, preferably 9 
or higher, more preferably 11 or higher, and a nx>lecular weight distribution expressed by z-average molecular 
weightAweight-average molecular weight (Mz/Mw) of 6 or higher, preferably 8 or higher, more preferably 9 or higher. The 
component (b) is constituted substantially of a crystaifine polypropylene constituent (b1) and preferably entirely of crys- 
talOne polypropylene constituent (b1). wherein it is pennssasle that other ing-edientCs) may be contained in a small pro- 
portion, for example. 10 % by weight or less, preferably 5 % by weight or less. 

[0031] The isotactic pentad proportion (mmmm) refers to a proportion of isotactic chains in terms of pentad units in 
the molecular chain of the crystalline polypropylene (b1) determined by ^^c NMR. naihely. the proportion of number of 
propylene monomer units present each in ttie center of a chain of 5 successive propylene monomer units bound with 
each other by a meso-finkage relative to the total monomer unita Concretely, it is determined by tiie per cent fraction 
of the firnimm peak relative to ttie total abson^tibnpeate In the mett^ region in a ^^C NMR spectnim. 
BHB21 If the values of Mw/Mn and Mz/Mw are in the above-identified ranges, a small amowit. for exanple. 0.5 - 20 
% by wei^ of polypropylene of an ultra high molecular weight of, for example, 1 x 1 0^ - 1 x 1 0^. may be contained 
therein. 

[0033] The crystalOne polypropylene constituent (b1) may composed of a crystalline polypropylene of sin^e species 
or of a mixture of two or more species of crystalline polypropylene or, furttier, a mixhjre of at least one crystalline poly- 
propylene witti smaD proportion of ott)er ingredient{s). In ttie case of mixture, ttte isotactic pentad proportion (mmmm). 
Mw/Mn and Mz/Mw refer each to ttie average value witfi respect to the mixture and it is permissible ttiat polypropyl- 
ene(s) having isotactic pentad proportion (mmmm). Mw/Mn and/or Mz/Mw out of tiie above-identified range and/or 
other resin(s) may be included. 

t0034J The crystalline polypropylene constituent (b1) may composed of a homopolymer of propylene or a copolymer 
witti a small proportion, for example. 5 mole % or less, of ottrer a-olef in(s) or so on. Concretely, it may contain, for exam- 
ple. 0 - 5 mole %, preferably 0 - 3 mole % of ethylene. 

[00351 The crystalline polypropylene constituent (b1) may favorably composed substantially of a crystalline polypro- 
pylene product vwtti constituent fractions including a 121 •C-elution fraction having a weight-average molecular weight 
(Mw) of 3.5 X 10^ or higher, detemnined by a cross fractionation chromatography, and prefer^y including a 121 *»C-elu- 
tion fraction having a vveight-average nx)lecular weight (Mw) of 3.5 x 10^ or higher and a 124'»C-elution fraction having 
a weight-average molecular weight (Mw) of 8 x 10^ or higher. The content of ttie 12rC-elution fraction having a weight- 
average molecular weight (Mw) of 3.5 x 10^ or higher may favorably amount to 0.5 % by weight or higher, prefer^ty 1 
% by weight or higher. The content of ttie 124*»G-elution fraction having a weight-average molecular weight (Mw) of 8 x 
1 0^ or higher may favorably amount to 0.3 % by weight or higher, preferably 0.5 % by weight or higher. 
IP036] The apparatus for ttie cros&iractionation chromatography (CFG) is composed of a unit for tenperature rising 
etution fractionation (TREF=) for Electing compositional fractionation and a unit for gel permeation chromatography 
(GPC) for effecting a molecular weight fractionation. Analysis by ttie CFC is performed in ttie marvier as follows: 
[00371 First, ttie polymer dissolved completely in orttiadichk>robenzene (ODCB) at 1 35 **C is cooled, whereby a ttiin 
layer of ttie polymer is formed on a canier of an inert material charged in ttie TREF column. The ODCB solution is 
passed to ttie TREF column at a first set temperature and ttie residing first fraction eluted from ttie TREF column is 
introduced direcBy mto ttie GPC unit to ^ect detemnination of ttie molecular weight of ttie fist fraction. During ttils 
period, ttie temperahjre in ttie TREF column is elevated to a second set temperature and next elution is performed. 
After the molecular weight determination for ttie f irsl fraction is over, ttie second fraction is introduced into ttie GPC unit. 
By repeating ttie above procedures successively, detailed infonnations for ttie molecular weight for each fraction over 
ttie entire distribution d composition are obtained. The set temperatures in ttie TREF column can voluntarily be settted 
at an interval of 3 - 5*»C wittiin a temperature range of 0 - 135*»C . Usually, ttie operation of ttie apparatus is carried out 
at set temperatures as given in Examples appearing aftenwaids. "me molecular weight detemuned for ttie fraction 
eluted at 12rC is designated as "molecular weight of 121 «C-elution fraction". 

[0038] Tlie crystaDine polypropylene constitoent (b1) may favorably composed substantiafly of a crystalline polypro- 
pylene product which comprises a 121 •C-elution fraction having a weight^average molecular weight (Mw). determined 
by cross fractionation chromatography (CFC), of 3.5 x 10^ or higher and in which ttie maximum molecular weight frac- 
tion (mM). determined by gel permeation chromatography (GPC), has an ettiylene content of 45 % by weight or less, 
preferably 30 % by weight or less, more preferably 20 % by weight or less. The content off ttie 12rC-elution fractiori 
having a weight-average molecular weight (Mw) of 3.5 x 10^ or higher may favorably be 0.5 % l>y weight or more, pref- 
erably 1 % by weight or mora 

[00391 The maximum molecular weight fraction (mM) is defined as a fraction on ttie GPC elution curve in ttie interval 
of 1 weight % from ttie highest molecular weight sida The ettiylene content in ttiis fraction (C2-mM) can be determined 
using a GPC-FTIR arrangement constituted of a GPC unit combined witti an infrared absorption spectrophotometer 
(FTIR) having a detection part vwtti glass cell for the solution. Thus, ttie molecular weight is determined in ttie GPC unit, 
while ttie ettiylene content in each fraction eluted from ttie GPC column is obsen^ed on line continuously, whereby a 
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QPC elution curve is obtained, on which the average ethylene content for the fraction in the interval of 1 wL % from the 
highest molecular weight side can k>e detemwied. The ethylene content is determined in such a manner that the ratio 
of the at>soit)ance for the methyl grotp at 2955 cm'^ to ttie al)soit)ance for the methylene group at 2928 cm'^ is first 
detected on a spectrophotometer and this is then converted into the ethylene content by calbrating on a calibration 
cun^ prepared prelirhinarily using nv'xtures of polypropylene and polyethylene having known ethylene contents. Similar 
results may also be obtained other method than the above GPC on-line method, such as by fractionally separating 
the fraction of 1 wL % interval from the maxinujmri molecular wdght side of GPC and observing this in off-line for the IR 
absorption spectrum. 

[0040] TTiecry8lalfinepolypropyleneoon8tituent(b1) may favorably havea meltflowrate (MFR). determined at 230**C 
under a load of2160g,of5-400gA10 min.. preferably 20 - 300 g^ 0 vran., more preferably 30 - 1 50 g/1 0 min. 
[0041] As concrete examples of the crystalline polypropylene constituent (b1). there may be enumerated a crystalline 
polypnDpylene which contains 1 - 35 % by wei^, preferably 3 - 30 % by weight of a high molecular weight poly- 
propylene having an intrinsic viscosity [ ti ] of 4 - 13 dl^. pr^eraWy 5 - 10 dl/g. detennined in decalin at 135*»C , and 
which has a melt flow rate (MFR), wHh respect to the entire polypropylene, of 1 - 100 g/10 min.. preferably 10 - 80 g/10 
nrva, detennined at 230^) under a load of 2160 g, a propylene cortem d 95 - 10^ 

%, and an ettiylene corrtent of 0 - 5 mole %, prefMbly 0-3 rnxAe %; other crystalline polypropylene (B-2); and homo- 
polypropylene parts (Db) of a crystalline propylene block-copolymer (D); as weO as nrwctures of thera The crystalline 
polypropylenes (&>1 ) and (B-2) are descrbed in the following and the crystalline propylene block-copolymer (D) and the 
homo^ypropylene parts (Db) will be described later on. 

[0042] The crystalline polypropylene (B-1) may comprise other structural unit(s) derived from other comonomer(s) 
than propylene and ethylena Such other oomonomer may include, for example, a-defins other than propylene, such as 
^ ethylene^ 1-bulene, l-pentene* 1-hexene, 4-fnetfiyl-1i)entene, 3-methyl^1-penetene, l-heprtene, 1-octene. 1-nonene. 
1-decene and 1-dodecene; vinyl compounds, such as styrene, vuiylc^dopentene, vinylcyclohexane and vinylnortsorn- 
ane; vinyl esters, such as vinyl acetate and the fike; unsaturated organic acids and derivatives thereof, such as maleic 
anhydride and the like; conjugated diene compounds: non-cortjugated polyenes, such as dicyclopenladiene. 1,4-hexa- 
diene, dicydooctacfiene, melfiylenenort>orr>ene and 5-ethylidene-2-noibonene. Among them, preference is given to eth- 
ylene and a-olefins having 4-10 csabon atoms. They may be present as copolymers of two or wore of them. 
[0043] Thecrystallinepoiypropyien6(B-1)mayfavorably contain, asaprer»l^ 

0.05 % by weight or Ies6» of a homopolymer or a copolymer of branched olefins, for example. 3-methyl-1-butene. 3.3- 
dimethyl-1-butene. 3-methyl-l-pentene, 3-etfiy^1-pentene, 4-n)ethyl-1-penlene, 3-methyl-1-hexene, 4-methyl-1-hex- 
ene, 4,4Kfimetfiyl-1-hexene, 4.4-dimethyl-l-pentene. 4-elhyl-1-hexene. 3-ethyl-1-hexene. 3,5,5-trimelhyl-1-hexene, 
vinylcydopentane. vinyteydohexane, viriyk;yck>heptane, vinylnortx)mane, aJlylnortxxnane, styrene, dimethylstyrene, 
allylbenzene. ailyttoluene, al}yln^>hthalene and vinylnaphthalena Among them, special preference is given to 3- 
methyt-1 -butene and the fika The prepolynrter derived from such a branched olefin may serve as a nudeating agent for 
the polypropylene and can be used for Increasing the crystalGnity and for improving the moldabilrty. 
[0044] The crystalline polypropylene (B-1 ) may be a propylene bk)ck-copdymer, which is fatxMaUe due to the supe- 
riority not only in the rigicfily but also in the impact resistance, wherein a propylene bk)ck-copolymer having a rubber 
component (ethylene/propylene copolymer) exha^iting an intrinsfc viscosity [t^ ] of 0.5 - 10 dl/g is especially preferred. 
[0045] F=6r the above-mentioned other crystalline polypropylenes (B-2). any other CTystalline polypropylene than the 
crystalline polypropylene (B-1), for exanple. those which have meh fk3w rates (MFR) at 230^0 under a load of 2160 g 
in the range of 1 - 500 g/10 min. and proj^ene contents in the range of 95 - 100 mole %. may be exemplified. 
[0046] The crystaU'tfie polypropylene (B-1) and the above-mentk>ned other crystalline polypropylene (B-2) can be pro- 
duced by a known method In the presence of a kncwn catalyst such as Ziegler-Natta catalyst composed of titanium 
trichtorideandanalkylaluminum compound a a composite catalyst conposed of a magnesium compound and a tft^^ 
nium compound. As a preferable technique for the produdkm of the crystalline polypropylene (B-1), a method may be 
empk>yed in which propylene is subjected to a polymerization atone or together with other oomonomer(s) in a two^ep 
polymerization process in the presence of a stereospedf ic polymerization catalyst. 

[0O47] For ttie catalyst for produdng ttie highly stereospecifk^ polydefin mentioned above, there may be employed for 
example, a catalyst conposed of the foUowing oorrponerits (e) - (g): 

* 

(e) a solid catalyst component based on titanium, containing magnesium, titanium, hatogen and an electron donat- 
ing agent, 

(f) an organometairic compound and 

(g) an electron donor. 

[0048] The soikf catalyst component based on titanium (e) can be prepared by bringing a magnesium compound (e- 
1), a titanium compound (e-2) and an electron donor (e-3) into contact witti each other. 

[0049] As ttie magnesium compound (e-1). those which exhibit reducing activity and ttiose which do not exhibit any 
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reducing activity inay be eiTiployed 

[0050] As the magnesium compound wtiich exhtoits a reducing activity; there may t>e enumerated those having mag- 
neslunrvcartxjn Gn)<age or nrtagnestum-hydrogen iinltfige. Concrete examples therefor include dimethylmagnesium, 
diethytmagnesium. d9>ropytmagnesium, daxjlybnagnesiimi, diamytmagnesium, dihexyfm^esium, didecylmagne- 
sium, ethylmagnesium chloride, propylmagnesium chloride, butylmagnesium chloride. hGcylmagnesanm chloride, anfiyl- 
magnesium chtoridei butylethoxymagnesium. ethyftxitylmagnesium and butylmagnesium hydrida 
[0051 ] As the magnesium compound which do not exhibit redudng activity, there may be enumeiBted, for exanple. 
magnesium hafides, such as magnesium chloride, magnesium brontide, magnesium iodide and magnesiun fluoride; 
alkDxymagnesium haGdes. such as methoxymagnesium chloride, ethoxymagnesium cNoride, isopropoxymagnesium 
chloride, butcxymagnesium chloride and octoxymagnesium chloride; aryloxymagnesium haGdes. such as phenoxy- 
magnesium chloride and methylpheno^qrmagnesium chloride: alkoxymagnesiums, such as ethoxymagnesium. isopro- 
pojQ^nnagnesium. butoxymagnesium, noctoxyma^esium and 2-e*hylhexoxymagnesium; arykaymagnesiums, such as 
phenoxymagnesium and dmethyiphenoxymagnesium; and cartxayfic add salts, such as ma^esium laurate and mag- 
nesium stearata 

[0052] "me magnesium compounds exhibiting no reducing activity may be those derived from magnesium conpounds 
exhibiting reducing activity cr those derived upon the preparation of a catalyst component. For deriving the magnesium 
compound exhibiting no redudng activity from a nnagnesium compound exhl)iting a redudng activity, it is enough, fbr 
exampte. to bring the magnesium compound exhibiting a redudng activity into contact with a polysOoxane conpound, 
a halogen-containing silane compound, a halogen-containing aluminum compound, an ester, alcohol, halogen-contain- 
ing compound or an active carbon-to-oxygen 8nkageKX)ntaining compound, such as kelona 
[0053] The magnesium compound (e-1) may be prepared during the preparation of the catalyst from magnesium 
m^. The magnesium compound (e-1) may be employed in a combination of two or niore of them. The magnesium 
compound (e-1) may be present as a complex or a composite compound with other mefcal(s). such as aluminum, zinc, 
boron. beryBium. sodum and potassium, or may be a mixture with compound(s) of other melat(s). 
[0054] Whil^ according to the present invention, many magnesium compounds other than those given above can be 
emptcyed. such other magpiesium compounds may favorably be present In thetitaniunhbased solid catalyst conponent 
(e) in a form of a halogen-containing magnesium compound. Therefore, on using a magnesium compound having no 
halogen content the magnesium compound should preferably be subjected to a reaction under contact with a halogen- 
containing compound during preparation of a catalyst componeni 

[0055] Among the above-mentioned magnesium compoimds, especially those having no redudng activity are pre- 
ferred, wherein particular preferance is given to those having halogen content fbr example, magnesium chtoride. alkox- 
ymagnesium chlorides and arytaxymagnesium chlorides. 

[0056] The magnesium compound (e-1) according to the present invention may preferably be used in the preparation 
of a catalyst component in a liquid form, wherein the magnesium compound (e-1) of a solid form can be converted Into 
liquid form using an electron donor. 

[0057] As the liquefying agent, fbr example, alcohols, phenols, ketones. aWehydes. ethers, amines and pyrkJines. 
wrtiich will be described aftenwards as the electron donor, may be used and. further, also esters of addc metalates, 
such as tetraethoxytitanium. tetra-n-prcpoxytitartium, tetra-i-piopoxytitanium, tetrabutoxytitanlum. tetrahexoxytitanium. 
tetrabutoxyzirconum and tetraettioxyzirconium. may be used. Among them, special preferance is given to ateohds and 
meialata esterSb 

[0058] The reaction fbr Ikjuefying the sdkl magnesium compound (e-1 ) may. In general, be performed by contacting 
the soGd macriesium compound with an above-mentioned liquefying agent under. If necessary, heating. This contact 
with the lic^jefying agent may be real ized usually at a tenrperature of 0 - 200 ''C . preferably 20 - 1 80 *»C . more preferably 
50-150*t5. 

[0069] The Ik^uefying reaction may be performed in fhe co-existence of a solvent, such as a hyctocarbon, fbr exanple. 
an aliphatic hydrocarbon, such as pentane. hexane. heptane, octane, decane. dodecane. tetradecane or kerosine; an 
allcydic hydrocartjon, such as cydopentane, nf)ethyteydopentane. cyclohexane. mettiylcydohexane. cydooctane or 
cydohexene; a halogenated hydrocarbon, such as dfchtoroethane, dicMoropropane, trichloroethylene or chloroben- 
zene; or an aromatic hydrocarbon, such as benzene, toluene or xylene. 

[0060] In preparing tiie titanium-based soGd catalyst component (e), it is preferable tiiat fbr example, a tetravalent 
titanium compound represented tiie fonnula (1) given befow is employed as the titanium compmmd (e-2). 

Ti(0R)gX4^ (1) 

In the fbmfuila (1 ), R represents a hydrocaitxwi group. X denotes a halogen atom and g Is In the range of 0 s g s 4. 
[0061 ] Concrete examples of the above titanium compound represented by the formula (1 ) Include titanium tetrahal- 
kles, such as Tia4. TlBr4 and Ti^; alkoxytitanium trihalWes, such as Tl(CX)H3)Cl3. TKOCgHsjOa, Ti(0-n-C4H9)Cl3, 
Ti(OC2H5)Br3. and Tl(0-iso-C4H9)Br3; dialkoxytilanium dihalides. such as Tt{OCH^20^2» Ti(OC2H5)2Cl2. Tl(0-n- 
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^A^h^ and TICOCzHsJzBrg; trialkoxytilanium monohalldes. such as 71(OCH3)3a. "nCOCzHshCI. Ti(On-C4H9)3a 
and 7i(OC2H^Br: and tetraalkOKytHanKim. such as ■n((X)H3)4. n(OC2H6)4. ■n(On-C4H9)4, *n(0-iso-C4H9)4 and ri{0 
2'ethylhexyl)4. Among them, preferanca is given to halbgen-oontairting titanium compounds, espedally. titanium tetra- 
hafides. in particular, titarvum tetrachlonde. 

[0062] The titanium compound (e-2) miy be enjoyed in combination of two or more of the compounds. The titanium 
compound (e-2) can be used under dilution witti a solvent, such as a hydrocarbon or a halogenated hydrocartx)n. 
[0063] For the electron donor (e-3) to be incorporated In the preparation of the titanium-based solid catalyst compo- 
nent (e). tiiere may be exempGfted alcohols, phenols, Mones, aldehydes, esters of organic or inorgamc adds, organic 
add halides, ethers, add amides, add anhydrides, ammonia, amines, nitriles. isocyanates, nitrogennxxritaining cycGc 
compounds and QxygenH»nlaining cydic compounds. Mae concretely, tii^ indude alcohols having 1-18 caibon 
atoms, such as metiiand, ethand. prcpand, pentand. hexand, odand. 2-eti^hexand, dodecand. octadecyl alcohd, 
deyl alcohd, benzyl alcohd, phenylelhyl alcohd, cumyl alcohd, isopropyl alcohd and isopropylbenzyl alcohd; phends 
having 6 - 20 carbon atoms which may contain lower alkyi group{s). such as phend. cresd. xylend, ettiylphend. pro- 
pyiphend, noriylphend, cumylphendand naphttid; ketones havingS - 15 carbon atoms, such as acetone, mettiyl ettiyt 
ketone, methyl isobutyl ketone, acetophenone; benzophenone. acetylacetone and benzoqdnone; and aUehydes hav- 
ing 2 - 15 carbon atoms, such as acetoakfehyde^ propkxiaklehyde; octyl aUehyde, benzaklehyde^ tduakJehyde and 
naphttioalddiyde. 

[0064] As further examples, there may be enumerated esters of organic adds having 2 - 30 cartxMi atoms, such as 
methyl formate, mettiyl acetate, ethyl acetate, vinyl acetate, propyl acetate, octyl acetate, cydohexyl acetate, ethyl pro- 
pionate, methyl butyrate, ethyl valerate, mettiyl chtoroacetate, ettiyl dk)hbroacetate. methyl metiiacrylate, ettiyl croto- 
nate. ettiyl cydohexanecarboo^ate. mettiyl benzoate, ethyl benzoate, propyl benzoate^ bu^ benzoate, octyl benzoate, 
cydohexyl benzoate, phenyl benzoat^ befizyl benzoate, mettiyl tduylate, ettiyl tduylate, aiifiyl tduylate, ethyl ettiylben- 
zoate, mettiyl anisate. n-butyl maleate. diisobutyf mettiyimalonate, di-n-hexyt cydohexenecarboxylate. diettiyl ester of 
Nadk: add, diisopropyt tetrahydrophttiaiate. diettiyl phthalate, dfisobutyl phttmlate, di-n-butyl phttialate, di-2-ethylhexyl 
phttialate. r*utyrdactone, S^erdactone. cumarin. phttiaWe and ettiyl carbonate; add halides having 2-15 casbon 
atoms, such as acetyl chk>ride^ benzoyl chk>ride. tduyl chk>ride and anisyl chloride; ethers having 2 - 20 carbon atoms, 
such as mettiyl ettier, ettiyl ettier. isopropyl ether, butyl el&ier, amyl ettier, anisde and d'^enyl ettier-epoxy-p-merthane; 
add amkies, such as acelk: amkie. benzoic add amUe and tddc add amide; add anhydrides, such as acetic anhy- 
dride, pMhallc anhydrkle and benzdc anhydrkJe; amines, such as mettiylamlne, ettiylamine, dimettiylamine, diettiyt- 
amine. ettiylenediamine; telramettiylenediamlne, hexamettiylenediamine, tnbutylamine and trft>enzy1am?ne; nitriles, 
such as acetonitrile, k>enzonitrlle and tdudtrite; heterocydic nitrogervcontaining compounds, for example, pyrroles, 
such as pyrrde, mettiylpynde and dlmethytpyrrde, pyridines, such as pynrdine, pyn-didine. indde, pyridne. mettiylpy- 
ridine, ettiy^)yridine, propylpyridine, dimettiylpyridine. ethylmettiylpyridine. trimettiy^)yridine, phenylpyridine, benzylpyri- 
dine and chloropyrkine, piperidines. quindines and isoquindines; and heterocyclic oxygen-conrtaining compounds, 
such as tetrahydrofuran, 1.4-dnede, 1,8-dnede. pindfuran, mettiylfuran. dimettiylfuran, diphenylfuran, benzofuran. 
cumaran. jihttidaa tetrahydropyran. pyran and dihydropyran. 

[0065] As ttie organk: add esters to be used as ttie dectron donor (e-3). esters of polyvalent cartxixyric adds having 
molecular skdeton represented by ttie formula (2) given bdow are espedally pretended. 

H R» COOR» H 

R» - C - COOR» \ / R» - C - CX:OR» 

1 C or I 

- C - COOR* / \ R* _ C - OCOR« 

H R* COOR« H 



(2) 



In ttie formula (2), deriotes a substituted or unsubstituted hydrocarbon group, f^, and denote each hydrogen 
atom or a substituted or unsubstituted hydrocarbon groups and R^ represent each hydrogen atom or a substituted 
or unsubstituted hydrocarbon group witti at least one of ttiem bdng pref^ably a substituted or imsii>stituted hydrocar- 
bon group. R^ and R* may also buiki up together a cydic stnjdure by bdng combined witti each ottier. When ttie hydro- 
cartx)n groups R^ to R^ are sitetituted ones, ttie substituent groups may contain one or more heteroatoms. such as N, 
0 and S. and may contain atom group(s) of, for example. CO-C. C(X)R, COOH, OH, SOsH, ON-C and NH2. 
[0066] As the esters of polyvalent carboxylic ackj, there may be enumerated conaetdy. for example, esters of 
afiphatic pdycarboxylk) adds, sudi as diettiyl sucdnate, dibutyl sucdnate. diethyl mettiyl sucdnate. disobutyl'a-mettiyl 
glutarate, diettiyl mettiyl matonate, diettiyl ettiyl matonate, diettiyl Isopropyl mak)nate, diethyl butyl mdonate. diettiyl 
phenyl makxiate, diettiyl diethyl makxiate. diethyl dibutyl malonate, monoodyl maleate, dkxrtyl maleate, dibutyl 
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maleate, (fixityl btilyl maleate. dielhyl butyl maleate, dnsopropyl p-methyt glutarate. diallyl ettq^ succinate, <fi-2-ethyl- 
hexyl fiimarat^ dettiyl rtaoonate and dioctyi dlraconale; esters of aficydic polycartx2xylic acids, such as diethyl 1,2- 
cydoheKane cartxsxylatd, diisobutyl 1 .2-cydohexane cartxaylate, diethy! telrahydro phthalate and diethyl ester of Nadic 
add; esters of aromatic polycartxKylic adds, such as monoethyl phthalate, cBmethyl phthalate, methyl ethyl phthalate, 
monoisobutyl phthalate, diethyl phthalate. ethyl isobutyl phthalate, di-npropyl phtfiaterte, diisopropyl phthalate. di-n^ 
butyl phthalate, disobutyl phthalate. di-n-heplyl phthalate. di-2-ethyl-hexyl phthalate. di-fK)ctyl phthalate. dineopentyl 
phthalate, didecyl phthalate. benzyl butyl phthalate, diphenyl phthalate. diethyl naphthalene dicarboxylate, dibutyl naph- 
thalene dkarboDcylate. triethyl trimellitate and dibutyl trimellitate; and estefs of heterocydic polycarboxyllc adds, such 
as 3,4-furan-dicartx»ylates. 

10067] R)r the esters of polyvalent carboxylic adds, there may further be enumerated, for exairple. esteis of long- 
chain dicaibaxytic adds, such as diethyl adqDate. dOscbutyl adpate. diisopfopyl sebacate. di-n4)utyl sebacate^ di-n-octyl 
sebacate and di-2-eIhyl-hexyl sebacate. 

IP068] As the electron donor (e-3). there m^ further be employed the organosnidc compounds and polyether com- 
pounds to be used as the electron doner component (c) described aftenwards, as weD as water and anionic, c»tionic 
and non-ionic surfactants. 

[0069] As the electron donor (e-3), preference is ^ven to esters of carboxylic adds, especially, to esters of pdycar- 
boxylic adds, in particular, esters of phthalic acid. The electron donor (e-3) may be employed also in cofrt)ination of two 
or more of them. 

Wm\ bi contacting the titanium compound (e-2), the magnesium conpound (e-1) and the electron donor (e-3) with 
each dher, it is pem^ssible that other reaction reagent such as dlicium. phosphonis or aluminum, may be caused to 
be present simultaneously and it is also permissble to corporate a solid catalyst canier for preparing a carrier-sup- 
ported solid titanium catalyst component (e). 

toon] For such carriers, there may be exemplified Al'gOa. SiO^, BgOa. MgO. CaO. TiOa, ZnO, SnOa. BaO and ThO 
as wen as resins, such as styrene/divinylbenzene copolymer and tfie like. AiTX>ng them. AI2Q3. SiO^ and styrene/divl- 
nylbenzene copolymer are employed preferably. 

IP072] The titaniunHbased solid catalyst component (e) may be prepared by any technique induding known one. 
Examples of such preparation technique are given bekw in a brief description: 

(1) A technique in which a solution of the magnesium compound (e-1) in a hydrocaitxxi solvent containing tiie elec- 
tron donor (the liquefying agent) (e-3) is brought into contact witti the organomelallic compound to cause a reaction 
to presipitate solid matter whfch is then, or in the course of predpitation. brought into contad with the titanium com- 
pound (e-2) to cause reaction. 

(2) A technique in which a complex composed of tiie magnesium compound (e-1) and tiie electron donor (e-3) is 
brought into contact witti the organomelalfic compound to cause reaction and, tiien, the titanium coirpound (e-2) 
is caused to contact and react therewith. 

(3) A technique in which ttie contacted product from the contad of an inorganic canier with an organomagnesium 
compound (e-1) is brought into contact with the titanium compound (e-2) and witti the electron donor (e-3) to cause 
reaction thereb^een. Here, it fe penmissible to bring the product of contact off tiie canrier with the magnesium 
compound Into contact with a hatogen-containing compound andfor an organometallk^ compound preliminarily 

(4) A technique, wherein a solid carrier, which is obtained from a mixture containing a solution of ttie magnesium 
compound (e-1). the electron donor (e-3) and the canrier in a Rquid medium of the liquefying agent and, optionally, 
a fydrocarbon solvent and on ¥vhk:h the magnesium compound (e-1) is supported, is contacted with the titanium 
compound (e-2). 

(5) A technique in whfch a solution containing tiie magnesium compound (e-1), ttie titanium conpound (e-2). the 
electron donor (e-3) and. optionally, a hydrocarbon solvent is brought into contact witti a solid carrier. 

(6) A technique in wftidi an organomagnesium compound (e-1) bi liquid form and a hak>gen-containing titanium 
cornpound (e-2) are brought into contact with each ottier. In this case, ttie electron donor (e-3) is used at least once. 

(7) A techrHque in which an organomagnesium compound (e-1) in liquid form and a halogen-containing titanium 
compound (e-2) are brought into contact with each other, whereupon the resulting produd is caused to contact with 
the titanium compound (e-2). In this case, ttie electron donor (e-3) is used at least once. 

(8) A technique in which an alkoxyl groip-conteinlng magnesium compound (e-1 ) is brought into contact with a hal- 
ogen-containing titanium compound (e-2). In this case, ttie electron donor (e-3) is used at least once. 

(9) A technique in whfch a complex composed off an alkoxyl groip-containing magnesium conpound (e-1) and of 
the electron donor (e-3) is brought into contact witti ttie titanium compound (e-2). 

(10) A technique In which a complex composed of an alkoxyl group^wntaining magnesium conpound (e-1 ) and ttie 
electron donor (e^) is brougW into contact with an organometatik; compound, whereupon ttie resulting product is 
brought into contact witti ttie titanium conpound (e-2). 

(1 1) A technkiue in wWch ttie magnesium compound (e-1), tiie electron donor (e-3) and ttie titanium compound (e- 
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2) are brought Bito contact with each other in a voluntary order to cause reactions therebetween. It is pennissible 
to Incorporate a pretreatment of each reaction component before these reactions using a reaction assistant such 
as an electron donor (e^), an organometallic conpound, a halogeivoontalning silicium compound or the like. 

(12) A technique In Which a liquid niagnesium compound (e-1 ) exh%)tting no redudng activity is caused to react with 
a Oc^ titanium compoimd (e-2) in the presence of the electron donor {e-3) to deposit a solid magnesiumftitanium 
composite product 

(13) A technique in which the reaction product obtained in the above (12) is further reacted with the titanium com- 
pound (e-2). 

(14) A technique in which the reaction product obtained in the above (1 1) or (12) is further reacted with the electron 
donor (e^) and wHh the titanium compound (e-2). 

(15) A technique in which a sofid nnxture ok>tained by crushing the magnesium compound (e-1). the electrbn donor 
(e-3) and the titanium compound (e-2) is treated with either an elementary halogen, a halogen compomd or an aro- 
matic hydrocartx>n. In tfus case, it is permissible to incorporate a process step of aushing either the magnesium 
compound (e-1) solely, a complex composed of the magnesium compound (e-1) and of the electron donor (e-3) or 
the magnesium compound (e-1) and the titanium oorrpound (e-2). It is also permissible to sut>ject the cmshed 
product to a pretreatment with a reaction assistant followed by an after-treatment with, such as, an elenr)entry hal- 
ogea As tfie reaction assistant for example, an organometallic compound or a halogen-containing silicium com- 
pound, may be employed. 

(16) A technic^ie in which the magnesium compound (e-1) is crushed and the resulting crushed product is brought 
into contact with the titanium compound (e-2). Upon crushing and/or contacting the magnesium compound (e-1), 
an electron dona (e-3) m^. if necessary, be employed together with a reaction assistant 

(17) A technique in which the product obtained in either of the above (1 1) - (16) is treated with an elementary hal- 
ogen or a halogen compound or with an aromatic hydrocarbon. 

(18) A technique In which a reaction product result^ after the metal ora'de, the organomagnesium compomd (e- 

1) and the halogen-containing compound are contacted with each other is caused to contact with the electron 
donor (e-3) and with, preferably, the titanium compound (e-2). 

(19) A technique in which a magnesium corrpound (e-1). such as a magnesium salt of an organic acid, an alkoxy- 
magnesium or an aryloxymagnesiun\ is brought into contact with the titanium compound (e-2), with the electron 
donor (e-3) and, if necessary, further with a halogen-containing hydrocarbon. 

(20) A technique in which a solution of the magnesium compound (e-1) and an aliooxytitanium in a hydrocarbon sol- 
vent is brought Into contact with Ihe electron donor (e-3) and. if necessary, futher with the titanium compound (e- 

2) . In this case, it is favorable that a halogen-contairiing compound, such as a halogen-containing silicium com- 
pound, is caused to coexist 

(21) A technique in which a Bquid magnesium compound (e-1) exhibiting no reducing activity is caused to react with 
an organometallic compound to cause a composite solid product of magnesium/hietal (aluminum) to deposit out 
and, thea the product is reacted with the electron donor (e-3) and with the titanium compound (e-2). 

10073] While the anrKNjnt of each component to be contacted may be different for each specific technique for the prep- 
aration and cannot be defined in a common rule, it is fevorable to use. for example, tiie electron donor (e-3) in an 
amount in the range of 0.01 - 10 moles, preferably 0.1 - 5 moles, and the titanium compound (e-2) in an amount in the 
range of 0,01 - 1,000 moles, preferably 0.1 - 200 nrioles, respectively, per one mole of ttie magnesium compound (e-1). 
[0074] The solid tftanium catalyst component (e) prepared in the above manner contains magnesium, titanium, a hal- 
ogen and an electron donor, fri this soTd titanium catalyst component (e), it is favorable tiiat tfie atomic 
genAHanium amounts to about 2 - 200, preferably 4 - 100. ttie mole ratio of tiie electron donor/titanium amounts to about 
0.01 - 100, preferably 0.02 - 10 and ttie atomic ratio of magnesium/titanium amounts to about 1 - 100, preferably 2 - 50. 
[00^ As ttie organometallic compoimd (Q to be used togettier witti ttie solid titanium catalyst component (e). those 
which contain a metal selected among ttie Omksp I to Group II I of ttie periodic table are prefenred. Concretely, ttiere may 
be enumerated the organoaluminum compounds, alicylated complex compounds of Qnoup I metal and aluminum and 
organometallic oorrpounds of Group II metals as given below: 
[0076] An organoalunwium compound (f-1) represented by the fornrula 

Ri„^{0R2)„HpXq 

In the formula, R"* and represent each a hydrocaitxMi group having usually 1-15 carbon atoms, preferably 1 - 4 car- 
bori atoms, which may be identical witti or different from each ottier. X denotes a halogen atom, m is a number of 0 < 
m:s 3, nisa number of gain <3;pisanumberof0sp<3andqisanumt>er of 0^q<3, wherein m-i-n-fp-i-q = 3. 
[0077] An alkylated complex of a Group I metal and aluminum (f-2) represented by ttie fomfiula 
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In the fomnula. Is U. Na or K and has the same meaning as abova 
[DOTS] A (fiantylated compound dGroi4> II or Qrou^ 

In the fommjia, R^ and R^ have the same meanings as atxsve and is Mg. Zn or Cd. 
[0079] As the organo£duminumconrpound(f-1), there nray be enumerate 
by the formula 

R^mAI(OR2)3^. 

in which R^ and R^ have thesanriemeaningsas above and mis preferably off l^sms 3; those wh^ 
bytheformida 

R^mAIXp^), 

in which R^ has the sarne rneaning as above. X stands for a halogen and m is prel^^ 
represented by the formula 

R^mAIH(3-m). 

in which R^ has the same meaning as atx>ve and m is preferably of 2 ^ m < 3; and those which are represented by the 
formula 

R^^(0r2)^. 

in which R^ and R^ have the same meanings as above, X stands tor a halogen, m is In the range 0 < m ^ 3, n is In the 
range 0 s n < 3 and q is m the range 0 s q < 3. wherein 

m+n+qsS 



[0080] More concretely, the organoalumlnum compound (M) may be exemplified by trialkylaluminums, such as tri- 
elhylaluminum and tributytalumlnum: trialkenylalunrwiums. such as triisoprenylaluminum and so on; dlall^luminum 
alkoxides. such as diethylaluminum ethoxWe and dftxitylaluminum butoxide; alkylaluminum sesquialkowJes. such as 
elhylalumlnum sesqulethoocide and butylahiminum sesqulbutoxide; partially alkoxylated alkylaluminums, such as those 
which have an average composition represented by a formula off. for exarvple. R^2.5AI(Ort2)o.5; dialkylaluminum haO- 
des, such asdiethylafuminum chloride, dbutylaluminum chloride and diethylaluminum bromide; alkylaluminum sesqui- 
halides, such as ethylaluminum sesquk:hkxide. butylaluminum sesquichforide and ethyfaluminum sesqulbromide; 
partly hatogenated alkylaluminums, such as ethylaluminum dichtorkJe, propyteluninum dicNoride and twtylaluminum 
dixonrwJe; cfialkylaluminum hydrides, such as dl^hylaluminum hydrkfe and dibutylaluminum hydride; partially hydro- 
genated alkylaluminums, for example^ alkylaluminum dhydrides. such as ethylaluminum dihydrWe and propylaluminum 
dihydride; and partially alkoxylated and halogenated alkylaluminums. such as ethylaluminum ethoxy chtoride. butylalu- 
minum butoxy cNoride and ethylaluminum elhoocy bromida 

[OOBI] As compounds resembling the compound (f-1), there may be enumerated, organoalumlnum conpounds in 
whk*i two or nme aluminum atoms are bound together via an oxygen atom or nitrogen atom, such as for example. 
(C2H5)2AIOAI(C2H^. {C4H9)2AIOAI(C4H9)2 and (C2Hd2AIN(C2H5)AKC2Hd2 as weH as alumnioxanes. such as meth- 
ytalumlnoxane and so on. 

[0082] As the alkylated complex (f-2). there may be enumerated, for example. UAICCgHs)^ and UfiA(CjH^^^. 
[0083] As the organonDetallfo compound (#). there may be used favorably organoalumlnum compounds (f-1), in par- 
ticular, trialkylaluminums. 

[0084] The organometalFK: compound imy be incorporated in conr4)ination of two or more. 
[00851 Concrete examples of the electron donor (g) to be used together with the titanjunrH>as€d solid catalyst com- 
ponent (e) and the organometalfic compound (f) include organosilkrfc compounds (g-1) represented by the formula (3) 
given befow and compounds (g-2) having two or more ether linkages which are present under intennediation by a plu- 
rality of atoms. 
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R'„SKOrt2)(4^, (3) 

lntheforrm]la(3).ni8anintegerof 1, 2or3. is a eeoondary or a tertiary hydrorarbyl 

may stand for a secondary or a terlkyhydrocavbyl when n the groups R^ being Idehtical wHh or different 

from each oftier. R^ denotes a hydrocartsyl group having 1 - 4 casbon atoms, wherein the groups R^ may be identical 
with or different from each other when (4 - n) equals to 2 or 3. 

[0086] As the secondary or tertiary hydrocart>yl ^-oup in the organosilicic compounds (g-1) represented by the for- 
mula (3), there may be enumerated cydcpentyl, cydopentenyl, cydopentadienyl. substituent-containing ones of them 
and hydrocaibyi groups having secondary or tertiary carbon atom actoirung the silicon atom. More concretely, there 
may be enumerated as the sUbslituent-contalning cydopentyl group those alkyl-subsHtuted ones, for example. 2-meth- 
ylcydopentyl. 3-methylcydopentyl. 2-ethylcyclopentyl. 2-n-biitylcyclopentyl. 2,3<JimethyIcydopentyl. 2,4-dimethylcy- 
dopentyl. 2.&<fimethylcydopentyl. 2.3^e%lcydopentyl. 2.3.4-trimethylcyclopentyl. 2,3,5-trimethylcyclopentyl. 2.3.4- 
triethylcydopentyi. tetramethytcydopentyl and tetraethylcydopentyl. 

[0087] As substituted cydopentenyl grcusps, there may be enumerated those alkyl-substituted ones, for example, 2- 
mettiyicydopentenyf. d-methyk^opentenyl. 2-ethylcyclopenteriyl. 2-n-butylcyclopentenyl. 2.3-dimethylcydopentenyl. 
2.4^imethylcyclopenteriyl. 2,5-dimetf^cyclopenter^ 2.3,4-trimethylcyclopentenyl. 2.3,5-trimethylcydopentenyl. 
2,3.4-trieItq^lcydopemenyt, telramethylcyclopentenyl and tetraelhylcydopentenyl. 

[0088] As substituted cydopentadienyl groups, there may be enumerated those alkyl-substituted ones, for example, 
2-methyicydopentadtenyl. 3Hneltylcydop€ntacfienyl, 2-^hylcydopentadienyl. 2-n*utylcydopentadienyl. 2.3-dimethyl- 
cydopentadienyl. 2,4^im€thylcydopentadienyl. 2.5Hlimethylcydopentadienyl. 2.3-diefhylcydopentadienyl. 2.3,4-trl- 
methylcydopentadienyl, 2.3.5-trimethyicydopentadienyl. 2.3.4-triethylcydope^itadienyl. 2,3.4,5- 
tetramettiylcydopenladienyl. 2.3,4.5-tetraelhylcxcl^^ 1A3,4,5ipentamethylcyclopentadienyl and 1,2,3.4.5- 

pentaethylcydopentadienyl. 

[0089] As the hydrocart>yl groups having secondary cartxm atom acQotning the sificon atom, there may be exemplified 
i-propyl. s-butyl. s-anyl and a-methylbenzyl. As the hydrocarbyl gro^)s having tertiary cartxxi atom adOoining the sOioon 
atom, there may be exemplified t-butyl. t-amyt. a. a'^timettiytbenzyl and adamantyl. 

[0090] The organosilicic compounds (g-1) represented by the formula (3) in which n is 1 indude trialkoxysilanes, for 
example, cydopentyltrimethoxysilane, 2-melhylcydopentyttrimethOKysilane. 2,3<limethyicyclopentyttrimethoxysilane, 
cydopentyHriethcxysilane; isobutyttriethoxysilane. t-butyttriethcocysilane; ^dohexyttrmnethoKysilane, cydohexyHri- 
ethoxysilanei 24iorbornanetrirnelhaxysitane and 2-noitx>manetriethoxy8ilane. 

[0091] When n is 2. dialtocysilanes, such as dicydopentylcfimethoxysilane. dicydopentyidlethoxysilane. t-butylmeth- 
yWimethaxysilane. t-butylmetfiyWiethoxysilane. t-^nrylmethyldiethaxysilane. dicyctohexyWimethoxysilane. cydohexyl- 
methykfimethoxystlane. cydohexylmetfiyldiethoxysilane and 2-norbornaneme%ldimethQxysiiane. as well as 
dimethoocy compounds represented by the following fonmula (4) may be enumerated : 



\ / 

Si (4) 

/ \ 
H»CO R» 



in the above formula (4). R^ and R^ represent each independently of each other cydopentyl. a substituted cydopentyl. 
cydopentenyl, a substituted cydopentenyl. cydopentadienyl. a substituted cydopentadienyl or a hydrocarbyl having 
secondary or tertiary cartxm atom acfjoining the silicon atom. 

[0092] As the dimethcxy compounds represented by the formula (4). there m^ be exemplified: 

dicydopentyldimettwxysilane, 

dicyctopentenyldlmetfKXxysilane; 

dicydopentadienyldimethQxysilane. 

di-t-txitytdimethoxysilane. 

di(2-methylcyclopentyf)dimethoxysilane, 

di(3-methylcydopentyl)dimethoxysilane, 

di(2-e1hylcydopentyl)dimethaxysilane. 

di(2,3-dimetfiytcydopentyl)dimethoxysilane. 

di(2.4Kiimethyicydopenlyi)dimethoxysilane. 

di(2.&dim6thylcyclopentyl)dimethQxy8ilane, 
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dK2,3Kfiettiyl^dopenlyOdmelhQx^ 

dK2,3.4-trime1hylcyctopen^ 

di(23*5-trimethylcyclopenty^ 

di(2,3.4-triethylcyclopentyl)dmeth^ 

di(tetramethylcyclopWityf)dim^^ 

di{tetiBethylcydopefityl)dimelh^ 

di{2Hnettylc^!topertenyl)dnreth^ 

di(3Hriethylcyclopemer^^ 

di(2-ethylcydopentenyl)dimethQxysite^ 

dl(2wv^)utylcydopeiTtefTyi)dm^^ 

di(2,3<Jimethyteyck)pentenyl)^ 

dK2.4<Itmelhyk^clopemenyt)d1n^ 

dK2,Mime1hyk^cloperiter^ 

dl(2A4-1iimeihylcydopertervl)^ 

dK2,3,5-trime1hyteyck)perteny1)dlm^^ 

di(2,3.4-trlettvlcy<i)pemenyOdimeth^^ 

di(tetramethylcyclopertenyi)dim^ 

di(tetraefthylcydoperitenyl>dimethQxysilan 

dK2HTiekhylcyclopentadiei^^ 

di(3Hrnethylcydopent^ 

di(2-ethylcydopentadienyl)dimeth^ 

dip-n^3ijtylcydopttitenyl)dim^^ 

di(2,3<JimelhylcyclopentadienylXiime^^ 

di(2,4<limethyk^fck)pent^ 

di(2.5<llme%lcyclopenladieriyl)din^ 

dK2.3<fiethylcyciopeiTtadienyOdirn^ 

dK23.4-trimethylcyclopent^^ 

(^2,3,5-1rim6thylcyck)penladien^ 

dK2.3.4-trielhylcyck)pentadienyl)dime^ 

di(2.3A5-teftranriethylcydopent^ 

dK2,3A5-tetraethylcyctopemarfieny!)^ 

dKl .2,3,4.5i>erTtamethylcyclopenta<fienyO^ 

dKI ^.3 A5^)entaethylcydopentadienyl)d^^ 

cfi-t-aniyldimeth(»(ysilane, 

di(o,a*<limethylben27f)dlniethoxysi^ 

dKadamantyt)dimethQxysnane, 

adamanty»-t4)utyWimetfx»(y^ 

cyclopentyl-t^JutyWimethoxysllane, 

diisopropyldimethoxysilane, 

dHS-butyMimethQxysilane, 

dh&omykJimelhoxysilarra 

isoprDpyl-8-bulyidimethOKysilM 

[0093] When in the fomrHjIa (3) n is 3, there may be enumerated, for example, monoalkoxysilanes. such as tricy- 
dopentytmethaxysilane. tricyclopentyleihaxysilane. dicydopentylmethylmethoxysilane, dicydopenlylethylmethoxysi- 
lane. dicyclopentylmethylethaxysilane, cydopentyldimethyfmelhQxysilane. cydapentyldlethylmethQxystlane and 
cydopiemyldimethytethQxysilane. 

[0094] For the electron donor (g), dimethoxysilanes, espedally the dimethoxysilanes represented by the tomiula (4) 
are preferred and. concretely, preference is given to dicyctopentyldimelhaxysilane, di-t-butyldimethoxysilane, di(2-melh- 
yteydopentyljdimethoxysilane. di{3-methylcyclopentyi)c6methoxysilane and di-t-amyldimethoxysilane. 
[0095] The organosilidc compomd (g-1 ) may be used in combination of two or more. 

[0096] In the compound (g-2) having two or more ether linkages bound under intermediation by a plurality of atoms 
{referred to hereinafter sometimes as polyether) to be used as the electron donor (g), the atoms present between the 
ether linkages may be of one or more elements selected from the group consisting of carbon, silicon, oxygen, suffer, 
phosphorus and boron, wherein the number of atoms are at least two. Among them, preference is given to those in 
which a relatively bulky substituent. namely, one having at least two, preferably at least three carbon atoms and a linear, 
branched or cydic structure, in particular a branched or cydic structure, is bound to the atom present between the ether 
linkages. Further, compounds having a plurality of. preferably 3 - 20. more preferably 3 - 10, espedally 3 - 7. carbon 
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atoms between two or more ettier linkages are preferred. 

[0097] For such polyelher compound (g-2), for example, compounds represented tjy the formula (5) given t)elow may 
be exemplified: 



I 

R» " - C - 
I 



0 - 



C - 
I 

R" 



R«« 
I 

C - 0 
I 

R"' 



R«^ 

I 

C - R«« 
I 

R" 



(5) 



In the above formula (5). n is an integer of2^nsiO, R^toR^ denote each a substituent containing at least one ele- 
ment selected from the groi^ consisting of caibon. hydrogen, oxygen, halogen, nitrogen, sulfur, phosphoms, boron and 
silicon, whermn voluntary si±)stituents among - F^. preferably among R^ - Rp" may fbnn together a ring other than 
benzene ring and may contain atoms other than carbon. 
100981 Concrete examples of the polyelher compound (g-2) represented by t^ 

2-(2-etf^hexyl)-1.3-(fimethQxypropana 
2HSoproi3yH,3-dimcthoxypropane, 
24xjtyH ,3-dimethoxypropane, 
2-s-txjtyt-1^3-dimethGKypropane. 
2H;yclohe)^1 .S-dimethoxypropane. 
2-phenyl-l ,3-dimethQxypropane, 
2-cumyl-1 ,3-dimethQx>propane. 
2-(2-phenyfethyl)-1,3KfimethQxypropane, 
2-(2-cydohexy1ethyO-1 .3-dimettiQxypropane. 
2-(p^lorophenyf)-1 .3KlimethQxypropane, 
2-(diphenyimetfiyl)-1 .3-dimethoxypropane, 
2-(1-naphthyl)-1 .anJirnelhoxypropane, 
2-(24iuoropheriyl)-1 ,3^nfiethcxypropane. 
2-(1-decatydronaphthyl)-1,3<iimeth(^^ 
2-^-butylphenyi)»1,3Kiimethoxypropane, 
2,2-dicycloh6)(yl-1 ,3-dimethoxypropane, 
2,2-dicydopentyl-l ,3<Jimelhoxypropane, 
2,2-d iethyH ,3-dimethcxypropane. 
2,2-dipropyt-1 .3-dimethGKypropane. 
2,2-dilsopropyl-l ,3KiiiTiethGKypropane, 
2,2-dibu^1,3^melhGxypropane. 
2Hnelhyl-2-propyl-1,3-dimethQxypropane. 
2-methyl-2-beri^1 ,3<iimethoKypropane. 
2-methyl-2-ethyl-1 ,3-dimethoxypropane, 
2-mellvl^-isopropyl-1 ,3<limeihoxypropane, 
2-mett^-2-phenyl-1,3-dimethQxypropane. 
2-rnethyl-2-cyciohexyl-1,3KSn)etfK)xypropane. 
2,2-bis(p<MorophenyO-1.3KfimethOK^^ 
2 J24>is(2-cyclohexylethyO-1 ,3KSimethoxypropane, 
2-methyl>2-isobutyf-1 ,3-dimethQxypropane, 
2-methyl-2-(2-etfiylhexyl)-1 ,3-dimethoxypropane, 
2,2-drisobutyl-l ,3^imetfK>xypropane, 
2,2-diphenyl-l .dnfimethoxypropane, 
2,2-dibenzyt-l ,3-dim6lhOMypropane. 
2,2-bis(cyclohexylm^hyi)-1 ,3-dimethoxypropane, 
2,2-drisobutyt-1 ,3-diethQxypropane. 
2,2-difsobutyt-l .3-dibutaxypropane, 
2-isobutyi-2-isopropyl-1 ,3-cfimethoxypropane. 
2-(1-methyfbutyO-2-isopropyl-1 ,3^imethoxypropane. 
2-{1 -methylbutyl)-2-s-butyl-1 ,3<limethoxypropane. 
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2,2-dM-biJtyt-l .3K!imelhoxypropane, 

2.2- din80pentyl-1 .3-dimethQxypropane, 
2HSC3prof^24sopen!y^1.3-dimethQxypr^ 
2-phenyl-2-isopropyl-1 .3<Jimethoxypropane, 
2-phenyl-2-s4HJtyl-1 ,3KJimethaxypropane, 
2-benzyl-2-isopropyl-1 .S-dimethoxypropane. 
2-ben^rl^-s-butyl-l .3Kfimethoxypropane. 
2-pheryl-2-ben2yl-1 ,3-dimelhQxypr(^ne, 
2-cyclopentyl-2-isopropyf-1 .3<liinelhoxypropane. 
2Hy<*)pentyl-2-s4xjtyl-1,3-(lmethQxy^ 
2<yck>heKyl-2HSOpropyh1.3Kfimet^^ 
2-cycloheKyl-2-64)utyl-1.3Klimet^^ 

2- isopropyl-2-s-butyf-1,3<Jimethox^^^ 
2Hq«doho(yl-2-cydohexylmefl^ 
2,3Kfphenyl-1 ,4Kfiethc»(ybutane. 

2.3- dicyclohexyl-1 ,4dlethQxybutane. 
2^-dbenzyl-1 ,4-diethcxybulane, 
2,3<inyclohexyl-1 ,4HdiethG9(yb^ 
2.3-diisopropyl-1 ,4<fie!hQxybijlane. 
2^-t»s(jpHnettiylphenyt)-1 ,4-dimelhQxybutane, 
2,3-bis(iFH:hk)rophenylH.4-dmethG^^ 

2.3- blsO>fluorophenyl)-1 .Wimethoxybutane. 
2,4Klphenyl-1 .5-dimethcxxypentane, 

2.5- diphenyl-1 ,5-dimethQxyhexane, 
2,4<jiisopropyl-l,5<Jimethaxypen^ 

2.4- dri8obutyl-1,5<fimelhoxypentane, 
2,4Kirisoarnyl-t.5^me1hQxyi^^ 
d-methoxymethyttelrahydrc^ 

3- methoxymelhyldiaxane. 
1 ,3'dusobiitoxypropane» 

1 ,2-dusobutoxypropane, 

1 .2- drfiObutQ)qFethane, 

1 .3<fiisoamyk»cypropane. 

1 .3- drisoneopentytaxyethane. 
1 ,3-dinec3pentylQxypfopane. 
2^-tetramethylene-1 .3-dimethoxypropane, 
2^-pentame<hytene-1 .3-cfim€4hoxypropane. 
2^-heo{amethylene-1 .SKfimethoxypropane, 
1 .24>is(meth0Kyin6thyi)cyctohaOT 
23<riQxaspiro[5.5|undecane. 
3jKfocabicyck)[3,3,1]nonane, 
37<Ji0KabicycloI3,3.0Joctane. 
3.3-dHS0biJtyl-1 .S-oxononane. 

6.6- dfisobutyldioxyheptane, 

1 jKJimethoxymethyteyctopenta^ 

1 .1- bis(dimethQxyrnethyO(^cM 
1J4)ls(methoxymelhyObic^ 

1 J <fimelhaxymelhylcyck^^ 
2Hrne1hyl-2HifiethQxym€lhy^ .3-cfimethoxypropane, 
2"Cyck)hexyl-2-elhoxymethyl-1 .3-diethoxypropane. 
2H;ycloheDqrt-2-mefthaxyme^ .3-<limelhaxypropane, 

2.2- clilsopropyl-1 .Mimethoxycyclohexane, 
2-isoprofyl-2HSoainyl-1,3KiimethoKyc^^ 
2-cycloheD(yl-2-fne4hoxym^^ 
24sopropyh2Hiiethc30(ym^hyl-1 .3-dimethQxycycf ohexane, 
2-isobutyl-2-memoxyfTiethyl-1 pS-dimelhoxycydoheocane, 
2KycIohexyl-2-ethoxyme!hyl-1.3Kli©lhoxyc^^ 
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2<ycloheKy^2-ethQxym6thyl-1 .a^fimethoxycyclohexane, 

2HSopropyt-2-ethoxymethyl<1 .3KiiethOKycyclohexane. 

2HSopro|[yl-2-ethoo(yme1hy^ 

2Hsobutyl-2-eth(Bcymettiyt-1^ 

2-i80butyl-2-elhOKyme^ 

trls(p-methQxyphenyOpho^^ 

metfi^enybis(metho^ 

d9)hefiyB)i8(methQxymetfiyOs^^ 

methylcyclohexyibis(melh^ 

di-t-^t3ijtya)is(m^hQxymett^^ 

cydohexyk4)utytbi8(m^^ and 

Hxiopyl-t-faiJty{bis(methoxymethyOsi 

[0099] Among Ihenri. 1,3<li^her8 are used favorably and. in particular. 2.2-dusobutyl-1,3KiimethQxypropane. 2-iso- 
propyl-2-isopertyH,MimethQxypropane, 2,2Kricydoh6xyh1.3<linf)ethoo^^ and 2.2-bi8(cyclohexylmethyO-1»3- 
dimethoxypropane are preferred. 

[0100] The polyethef oompound (g-2) may be used in combination of two or more. It is also permissible to use the 
polyether compound (g-2) concun-ently with the organosilicic compound (g-1). 

[01 01 ] It is also possible to use it concurrently with an organosilicic compound (d) represented by the follcMring formula 

RnSi(qR2)4.n (6) 

[01O2] in the fonnula (Q. R and represent each a hydrocarbyl group andnis0<n<4. The organosilicic oompound 
of the formula (6) does not include the organosilicic conrpound (g-1) represented by the formula (3). 
[0103] Concretely, there may be enumerated, for example. trimethylmethQxysilane. trimethyiethoxysilane. dimethyld- 
imethosxysllane, dimettryWiethoxysilane, dnsopropyWimethoxysitene, diphenykiimelhoxysilane, phenylmethykfimethooc- 
ysilan^ diphenyUiethoKysllane^ btSH>-tolyldimethOKystlane, bts-nrvtotytdimethoxysilane, bis-p-tolylcfimethoxysilane. bis- 
p-tolyWiethaxysilane. biselhylphenyldimethQxysilane. ethyttrimethoxysilane, etf^'elhoxysaane. vinyltrimettiOKysilane, 
methyHrimethCKysilane. n-propyttrimelhcmysilane; decyltrinfiethoxysilane^ decyltriethoxysilane, phenyltrimethoxysilane. 
rchloroprqpyHrinrielhacysi^ methyHriethoKysilane; ^hytlriettioKysilane, vinyltrielhoxysflane. n-butyltriethoxysilane. 
phenyttriethoxysilane, ^raTfinopropyHriethOKysilane, chlorotriethoxysilane. ethyftrilsopropoxysilane. vinyltributoxysilane, 
trimeltylphenoxysilane, methyftriallyloxysilane, vinyHris(p-methQxyethaxysilane) and vinyltriacetoxysilane. 
[01O4] Further, as analogous oinripounds, ethyl silicate, butyl si 
alsobeused. 

[0105] According to the present invention, a prepdymerization may be incorporated preliminarily lor producing the 
crystalline polypropylene constituent (B-1) using a catalyst composed of the titanium-based solid catalyst corponent 
(e), the organometallic compound (Q and the electron donor (g). 

[0106] In the preix>lymenzation, an olefin is polymerized In the presence of a titanium-based solid catalyst compo* 
nent (e), an organometallic compound (f) and. rf necessary, an electron donor (g). 

[0107] For the olefin to be preix>lymerized, there may be used, for example, a finear ol^n, such as ethylene, propyl- 
ene, l-butene, 1-octene. l-hexadecene or l-eicosene; or an ol^n having branched structure, such as 3-methyH- 
butene. 3-methyl-1-pentene. 3-ethyl-1-pentene. 4-methyl-l-pentene. 4-methyl-1-hexene. 4.4-dimethyl-1-hexene. 4,4- 
dimethyl-1-pertene, 4-ethyl-l-hexm^ 3-ethyl-l-hexene, allylnaphthalene. allylnorbornane, styrene. din^ethytetyrenes, 
vhylnaphthalenes. allyltoluenes. allylbenzene. vmyteydohexane. vinyteydopentane. vinylcydoheptane or allyftrialkylsi- 
lanes. Th^ may be co-polymerized. 

[0108] Among them, as mentioned above, a branched olefin, such as 3-methyl-1-butene, 3-methyl-l-pentene, 3-ethyl- 
1-hexene, vinylcydohexane. allyltrimelhytsilane and dimethylstyrene. is especially preferred. In particular, a catalyst 
which has once been used for prepolynierization of 3-methyl-1-butene is favorably employed, since the resulting crys- 
talline polypropylene (B-1) vnll become superior In the rigidity. 

[0109] The prepdymerization may favorably be carried out in such a manner that the polymerized product will be 
formed in an amount of about 0.1-1 .000 g. preferably 0.3 - 500 g perl g of the titanium-based sdid catalyst component 
(e). If the prepdymerized amount is too large, the efficiency for produdng the (co)pdymer m the inherent polymeriza- 
tion may deaease. 

[01 1 0] In the prepdymerization. the catalyst may be used at a concentration considerably higher than that In the sys- 
tem of the inherent polymerization. The titaniunvbased'sdid catalyst component (e) may favorably be incorporated usu- 
ally in a concentration of about 0.01 - 200 mmd. preferably about 0.05 - 100 mmd. calculated as the titanium atom, per 
one liter d the polymerization vduma The organometallic compound (f) may favorably be incorporated usually in an 
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amount of about 0.1 - 100 mmol, prefeiably about 0.5 - 50 mmol. per one niole of titanium atom in the litaniunvl)%ed 
sofid catalyst component (e). The electron donor (g) may not necessarily be used in the prepolymenzation. though it 
may t)e incorporated in an amount of about 0.1 - 50 moles, preferably 0.5 -30 moles, mae preferably 1 -10 moles, per 
one mde of titanium atom in the titanium-based solid catalyst component (e). 

[0111] The prepolymerization may favorably be carried out under a mild condition by adding the olefin to be pre- 
potymerized and the catalyst conponents to an inert hydrocartxm medium. As the inert hydrocartx)n medium, there 
may be used aliphatic hydrocartx)ns, such as propane, butane, perrtane. hexane, heptane, octane, decane. dodecane 
and kerosine; aficyclic t^rocaitxms, such as cydopentane. cydohexane and methyfcydopentane; aromatic hydrocar- 
bons, such as benzene, toluene and xylene; halogenated hydrocartx>ns. such as ethylene chloride and chlorobenzene; 
and mixtures of them. Especially, aliphatic hydrocarbons are favorable to be used. 
[0112] Fbrtheprepolyn)erizationternperature.anytemperatureatwhich 

in the inert hydrocarbon medii^n may t)e employed and, usually, a temperature of -20 to +100 *C, preferably -20 to +80 
''C . more preferably 0 to +40*0 . may be employed. The prepolymerization may be carried out in a batchwise or con- 
tinuous process or otherwise. It is possible that a molecular w^ght regulation is incorporated using hydrogen gas or 
other means. 

[0113] On producing the crystalline polypropylene (B-1), it is favorak)le to employ the titanium-t>ased solid catalyst 
component (e) (orthe catalyst which has been used for the prepolymerization) in an amount of aboutO.0001 - 50 mmol. 
preferat)ly about 0.001 -10 nvnol, cakajlated as titanium atonx per one liter of the polymeria 
metallic compound (Q may favorably be used in an amount of about 1 - 2,000 nrtoles. preferably about 2-500 moles, as 
calculated for the atomic weight of the metal per one nK)le of titanium atom in the polymerization system. The electron 
donor (g) may favorably be used in an amount of about 0.001 - 50 moles, preferably about 0.01 - 20 moles, per one 
mole of the metal atom of the organometalfic compound (Q. 

1[0114] Onprodudngacrystallinepolypropylene(B-1)uslngthecataly6idescnl>eda8a^ 
be employed. Conaete techniqMe may comprise the following two^ep process. 

[01 iq In the first step, a relatively Ngh molecular weight polypropylene having an intrinsic viscosity [t) ] , determined 
at 135 **C m decalin of 4 - 13 dl/g is produced in such an amount which will, in the final crystalline polypropylene (B-1), 
amount to 1 - 35 % by weight Then, in the second step, a relatively low molecular weight polypropylene having an intrin- 
sic viscosity [ t) ] . determined at 135 ""C b decalin, of 0.4 * 3 dl/g Is produced in such an amount which will, in the final 
crystalline polypropylene (B-1). amount to 65 - 99 % by weight. 

[0116] As alternative techniques, tfiere may t>6 ^cemplified a process in which the akxyve-mentioned two-step process 
is effected in reverse order of the polypropylene production and a prooessin which a propylene/ethylene copolymer rufc>- 
k>er component is formed by effecting a oopolyinerization of propylene and ethylene, instead of the homonpolymeriza- 
tion of propylene in either the first or the secorvi step in the process mentioned above. Here, the molecular weight of 
the polymer in each step can be adjusted t)y a method of, for exaiTiple, atteri^ 
polymerization system. 

[0117] The polymerization may l>e effected in eitiier of gas phase polymerization or liquid phase polymerization 
Including solution polymerization and suspension polymerization, wherein each step may be realized in a cBfferent way. 
It may be performed eittier in a t>atchwise. continuous or semi-continuous way. Eiach of the steps may be performed in 
a plurality of polymerization reactors, for escample, in 2 - 1 0 reactors. 

[0118] As the polymerization medimt. inert hydrocartx)n may be used and propylene in liquid state may be used 
therefor. The polymerization condition may be selected adequately wittiin the ranges for the polymerization temperature 
of about -50^C - 200°C . preferably alxMit 20 ""C ~ 100 ""C , and for the polymerization pressure of normal pressure ~ 
9.8 MPa (nomnal pressure - 100 kgf/cm^ gauge), preferably 0.20 ~ 4.9 MPa (about 2-50 kgffcm? gauge). 
[0119] On using a prepolymerization catalyst which has been used for ttie prepolymerization, the titanium-based solid 
catalyst oorrponent (e) and ttie organometallic compoimd (Q may be added renewedly on requirement The organome- 
talfic conpound (Q used upon the prepolynierization and upon the t^^ 

ferent from each otiier. The electron donor (g) must be used at least once in eititer the prepolymerization or the inherent 
polymerization. nanDely. it is used only in the inherent polymerization or botii in the prepolymerization and in the inherent 
polymerization. The electron donor (g) used upon ttie prepolymerization and upon the inherent polymerization m^ be 
identical with or different from each ottier. While it is permissUe tiiat these catalyst components are not replenished on 
each process step of the second step after ttie polymerization in ttte foregoing step, ttiey may be replenished ade- 
quately 

[01201 When ttie catalyst as described above is used, ttie resulting crystalline polypropylene (B-1) will not suffer from 
any deterioration in the crystallinity or the stereospectf icity index and no decrease in ttie activity of the catalyst is 
encountered, a^en in ttie case of using hydrogen i^xxi ttie pdymerizarion. 

[0121] By ttie production process as described above, ttie content oif ttie catalyst, especially of halogen in ttie crys- 
talline polypropylene (B-1) can relatively be decreased, since ttie production can be attained at a high yield per a unit 
amount of ttie titanium-l)ased solid catalyst component (e). Therefore, a procedure for removing the catalyst in ttie crys- 
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tall&ra polypropylene (B-1 ) can be dispensed wHh and, at the same time, corrosion of the metal mold for molding fonned 
articles using the finally obtained crystalline polypropylene resin composition will difficultly occur. 
[0122] fskw. the description is directed to the crystaffine propylene Wock-copolymer (D). The crystalline propylene 
Wock^opolymer (D) comprises a propylene/ethylene copolymer part (Da) and a propylene honriopolymer part (Db) and 
has a content of the 23 X paraxylene-soluble component (a) of, with respect to the entire copolymer, 5 - 50 % by 
weight, preferably 5 * 30 % by wei^ more preferably 5 - 25 % by weight The 23**C paraxylene-soluble component (a) 
may favorably exhibit an intrinsic viscosity [ n ] , determined at 1 35 in decalin, of 2 - 1 0 dl/g, preferably 3 - 8 dl/g, more 
pr^erably 3 - 7 di/g. and have an ethylene comem of 15 - 60 mole %» preferably 20 - 50 nxH 
48mole%. 

[0123] The propylene/ethylene copolymer part (Da) is corrposed substantially of the 23''C paraxylene-soluble com- 
ponent (a). Here, the 23*0 paraxylene-soluble component (a) is a rubber conponent in the crystalline propylene Wock- 
copolymer (D) and comprises usually the atactic propylene homopolymer part in the crystalline propylerie block-copol- 
ymer (D) in addition to the pro|:^ene/!e0iylene copolymer part (Da). 

[0124] The 23^0 paraxylene-soluble component (a) comprised in the crystalline propylene blockH»polymer (D) may 
have, by being copolymerised, other monomer(s) than ethylene and propylene wHhin the range not obstructing the pur- 
pose of the present invention. Such other monomer(s) may include a-olefins, such as 1-butene. 1-pentene, 1-hexene. 
1-heplene. l-odene, 1-decene. 1-dodecene, 1-hexadecene and 4-mettTyl-1-pentene; vinyl compounds, such as vinyl- 
cydopentene, vinyfcydohexane and vinylnorbomene; vinyl esters, such as vinyl acetate and so on; and unsaturated 
caiboxylic adds, such as maleic anhydrkJe and so on. % well as derivatives tiiereol. 

[0123 The homo-polypropylene part (Db) is corrposed substantially of the 135<'C paraxytene-soliibie and 23^C 
paraxylene-insoluble component (b) and may favorably have a meH flow rate (MFR), as a whole of the polymer, as 
determined at 230*C under a load of 2160 g, of 10 - 500 g^O min., preferably 30 - 300 g/10 min. 
[0126]^ The crystalline propylene block-copolymer (D) may cortprrse a homopolymer or copolymer of, for example. 3- 
methyl-1-butene. 3,3-dimethyl-1-butene, 3-methyl-1-pentene, 3-methyl-1-hexene, 3,5,5-trimethyl-1-hexene, vinylcy- 
clopentene. vinylcyclohexane and vinylnorbomene. as a prepolymer formed by the prepolymerization. If such a prepol- 
ymer Is comprised in a small amount, for ecampte. 1 ppm - 3 % by weight, ttie crystallinity of ttie crystalline propylene 
block-copblymer (D) l>ecomes increased. 

[01 27] The crystalline prof^ene Wock-copolymer (D) may have a meltf low rate (ASTM D 1238. 230 ""C . 2160 g load), 
for the Wock-copolymer (D) as a whole, of 5 - 300 g/1 0 min. , preferably 20 - 200 g^l 0 min. 

[01 28] The crystalline propylene btock-copdymer (D) may be used alone or in comlxnation of two or more. The crys- 
talline propylene Wock-copolynfier (D) can be produced by a known process using a known catalyst such as that exem- 
plified above for the polymerizatfon catalyst for the crystalline polypropylene (B-1). 

[0129] The 135 **C paraxytenennsoluble component (c) is composed substantially of the filler constituent (c1). Con- 
crete examples of tiie fffler constituent (c1) indude filers (C^, for example, spherical fillers, such as cafoium carbonate 
and barium sulfate; plate-formed fillers, such as tafo and mica; and fibrous fillers, such as caitxm fiber, glass f ber. 
potassium titanate, magnesium oxysulfate. wollastonite and ceramic f bars. They may t>e suriace-treated. Among them, 
talc is preferred, in particular, tafo having an average partk;le size of 1 - 5 ^m, preferat)ly 1 - 3 ^m, is favorat)le. 
[0130] The content of each component of the crystalline polypropylene resin composition according to the present 
invention may be 3 - 65 % by weight preferably 20 -35 % by weight more preferably 22 - 30 % by weight for tiie oom- 
ponert (a), 35 - 97 % by weight, preferably 43 - 65 % weight more preferaWy 50 - 62 % by vi^eigW fw 
(b) and 0 - 30 % ty weight, preferably 1 5 - 22 % by weight more pretera^ 

[0131] While it is favorable in the crystalline polypropylene resin composition accordng to the present invention that 
the component (a) is composed substantially of the elastomeric constituent (a1) and even entirely of the elastomeric 
constituent (a1), it is permissible tiiat constituent(s) soluble in 23 <^ paraxylene. such as an atactic polypropylene hav- 
ing tow crystallinity, otiier than ttie elastomeric constituent (a1), are comprised In a small amount for example. 10 % by 
weight or less, preferably 5 % by weight or less. While tiie component (b) may be composed substantially of the ays- 
tatline polypropylene constituent (b1) and favorably composed entirely of the crystalline polypropylene constituent (b1). 
it is pemnlssible that constituent(^ soluble in 135 ""C paraxylene and insoluble in 23 ""C paraxylene dher than the crys- 
talline polypropylene constituent 0)1) are comprised in a small amount for example, 10 % byweight or less, preferably 
5 % by weight or less. The component (c) may be composed sut)stantially of tiie filler constituent (c1) and composed 
entirely of tiie filler constituent (c1), though otiier constituents insoluble in 135^0 paraxylene than ttie filler constituent 
(c1) may be comprised in a small amount 

[0132] The crystalline polypropylene resin composition according to tiie present invention can be prepared by blend- 
ing or melt-rnxing ttie resn components and the ingredients, such as filler and additive, on an adequate mixing means, 
such as Bumburys mixer, monoor bi-axial extruder or high-speed biaxial extruder, in such a ihixing ratio that ttie result- 
ing mixture will have contents of the components (a) to (c) each in the range given above and tiiat the components (a), 
(b) and (c) will be composed substantially of the elastomeric constituent (a1). the crystalline polypropylene constituent 
(b1) and the filler constituent (c1), respectively. 
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[01331 As the polymers to t>e blended i4X>n the prepamrion of the crystalline polypropylene resin composition accord- 
ing to the present invention, polymers to be served In the blended resin composition as the elastomeric constituent (a1) 
and/or as the crystalline polypropylene constituent (b1) may be used without any restriction. Concretely, there may be 
enumarated therefor the elastomers W ^ (A-l) to (A^). fhe crystaUine polypropytenes (B) for (B-1) and (B-2) and the 
crystalline propylene block-copolymer (D). 

[0134] Concrete mixing ratio of the elastomeric component (A), the crystadine polypropylene component (B), the filler 
component (C) and the propylene-based cry^ine Uock-copolymer component (D) which is used on preparing the 
resin oonposition based on crystalline polypropylene according to the present invention may favorably be, as the weight 
ratio of (A)/(B)/(C)/(D). In the range of (3-99y(1 ~97y(0-30)/(0-96), preferably (3-40)/(1 ~50)/{0~30)/(10-96), with the 
total sum of (A) - (D) being 100 parts by weight By blending these components in such a ratio, the resin composition 
based on crystalline polypropylene according to the present invention can easily be obtained. Since the components 
(A). (B) and (D) can be produced each in a simple nranner with Ngh productivity by a known process using the catalyst 
and so on as ^ven above, the resin composition based on crystalline polypropylene according to the present invention 
can be prepared at a low cost 

[013^ The resin composHion based on crystalline polypropylene according to the present invention obtained in this 
manner is superior in the mechanical properties* such as strength and so on and can be molded by molding techniques, 
such as injection mokfing and so on. into artides exhibiting sif)erk)r appearances without suffering from occurrence of 
f taw marks and without forming rashes due to polymer gel. 

[0136] In the resin compositfon based on crystalline polypropylene according to the present invention, other pdy- 
nr)er(s), such as polyolefia engineering plastics or mbber. may further be incorporated on requirement within a range 
of not obstructing the purpose of the present Invention, tf necessary, rt is permissible to further incorporate in the resin 
composition based on crystalFm polypropylene according to the present invention olher additives which have conven- 
tionally been used in resin compositions based on polyolefin, such as heat stabifizer. ant^tatfo agent, weathering sta- 
bilizer, light stabilizer, antiaging agent, antioxidant, softener, dispersant ffller, coloring agent and lubricant, in amounts 
not ot}structing the pupose of the present invention. 

[0137] The resin composition based on crystalline polypropylene according to the present invention can be used as 
the material in the f ieki in which polypropylene has found its use. for example, for interior and exterior ornamental parts 
Ibr automobile, housings d domestic electric instmments. office supplies, household articles and miscellaneous arti- 
cles. 

[0138] The artides made from the resin composition based on crystalline pdypropylene according to tiie present 
invention, such as exterior artides of automobile and the like, have superior mechanical properties and are also supe- 
rior in the appearance without exhibiting ffow marie For mokJing these artides, injection nx>lding is adapted, though 
other known technk]ues. such as extrusion molding and blow nx)kiing, may be ervpfoyed. 

[01 39] As detailed above, ttie resin composition based on crystalline polypropylene according to the present invention 
can be processed into artides exhibiting superior appearance by irijection nrx)kfing without suffering from occurrence of 
flow mark and without causing rashes due to the existing pdymer gels, whye attaining supertor mechanfoal properties, 
such as flexural nKxJulus and so on. with better fksrabilrly upon the nwUing, because the resin composition have con- 
tents of specffk: elastomers and specifk: cryst^line polypropylene constituents in a specif k: proportion ranga Due to the 
fact that the resin composition based on crystairine polypropylene according to the present invention is prepared from 
starting nriaterials obtainable at a Ngh prodiJCtivHy. the oomposi^ 

THE BEST MODE FOR EMBODYINQTHE INVENTION 

[014(q Befow. the present invention will bedescrlk>ed byway of Examples, wherein the present invention should never 
t>e restrkied by these Examples. In the disdosures of tt>e fbllGwing Examples, the paraxylene-fractionatfon is per- 
formed in the manner as follows. Namely. 5 g of the resulting resin composition based on crystalline polypropylene were 
introduced into 500 ml of paraxyfene at 13S^C and the n^xhire was agitated suffk»entiy to dissolve completely tiie sol- 
uble ingredients (sotid)le polymer components). Then, the mixture was cooled to a tenperature of 23 ""C and was stood 
still for 24 hours. Then, this paraxylene solution was subjected to a centrifugation and the separated Ik|ukI phase was 
decanted into 1 ,000 ml of acetone to cause deposition of a polymer ingredient. This precipitate was processed by filtra- 
tion, washing and drying to obtain a solid matter which is designated as the 23 '^C paFaxy1ene-solut)le component (a). 
On the other hand, the separated predpitate phase after the centrifugation was siisjected to a solvent extraction with 
300 ml of paraxylene on a Soxhiet extraction apparatus furnished witti a cylindrical filter paper at 1 35 ""C for 6 hours to 
separate into a soluble irtgredient and an insoluble in^ecSent The sduble ingredient was decanted into 600 ml of ace- 
tone to cause deposition of the polymer. This deposit was processed by filtration, washing and drying to obtain a solid 
matter whkii was designated as the 135 ""C paraxylene-soluble and 23''C paraxylene-insoluble component (b). The 
reskjual insoluble matter upon the Soxhiet extraction was processed by washing and drying to obtain a sold matter 
which was designated as the ISS^'C paraxylene-insdubie component (c). 
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EXAMPLES 1 to 10 and OOMPARA TIVE EXAMPLES 1 to 7 

1) Preparation of the Resin Conr^x>sition based on Crystalline Polypropylene 

[0141] Using the elastomer products as given in Table 1 and the crystalline polypropylene products as given in Table 
2 as well as the talc given In 1We 3, the resin oomposibons based on crystalline polypropylene as given in Tables 4 
and 5 were prepared. 



Table 1 





Etetomer 




X-1 


X-2 


X^ 


X^ 


X-5 


CQment(Wt%)pf 












Styrene 


0 


0 


13 


30 


40 


Ethylene 


69 


72 








Propylene 


29 


25 








5-ethylidene-2-nort)omene 


2 


3 








ZS'^C p-xylene-soluble component 


100 


100 


100 


100 


100 


Intrinsic viscosity (dl/g) *1 


^3 


1^ 


1.1 


1.6 


1.4 


MFR (g/10 min.) *2i 


0.4 


7.3 


9 


2 


5 


Polymer type *3 


EPDM 


EPDM 


SEBS 


SEBS 


SEBS 



Notes: 

M Determmed in decaTsi a! 135"^ . 

*2 Determmed at 230 under a load of 2160 g 

*3 EPDM = ^hylene^iropyleneAfiene terpolymer 

SEBS s styrene/ettiylene/tJiitene/styreiie blodt-oopolymer 
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Table 2 





Crystalline polypropylene (PP) 




Y-1 


Y-2 


Y3 


Y4 


Y-5 


Y-6 


MFR{g/10min.) *1 


60 


58 


56 


60 


58 


60 


Ethylene content (wL %) 


0 


0 


0 


0 


3.0 


0 


2yc p-xylene-solut>le component 










EPR 




WL % of 23 **C p-xytene-eot. comfx 


0 


0 


0 


0 


11.5 


0 


WL % of idS'^C p-xylene-80l. comp. 


100 


100 


100 


100 


100 


100 


mninim(%)*2 


98.6 


98.5 


98.7 


98.4 


98.1 


96.4 


Mw/Mn *3 


11.0 


25.5 


6.0 


37.1 


7.6 


11.3 




10.2 


9,3 


3.6 


5.7 


10.6 


10.5 



Moles: 

M: Detarminetfal 230 «C under a load of 2160 Q. 

*2: Isotadic pentad proportion (mmmm) deteraiined as the proportion of mmmm peak among the 
total absorption pesdG in the mkhyl cait)on re^ in the ^^C44^ 

*3: Corxlilions for the determination of number-avers^ molecular weight (Mn), weight-average 

rnolecular weigM (Mw^ and z-average molecular weight (Mz) were as fol^^ 

GPC : Model 150 C of the firm Waters. 

Column: Model PL mixed B of the firm Polymer Laboratories. 

Amount of the sample = 400 pi with polymer concentration of 0.15 % by weight. 

Temperature : 135 *t5 . 

Solvent : o-<fictilorot)enzene 

Mn, Mw ans Mz for each sample were d^ermined under calibration onto each caltMHtion curve pre* 
pared prefiminarily using standard polystyrenes suppSed from the fvm Polymer Laboratories. For 
the analysis* an analysis software "MiHeniunr supplied from the firm VVMers. 



Table 3 





Filler 




Z-1 


Z-2 


Material 

Average particle size bun) 


Talc 

^4 


Talc 
6.3 
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1^4 



Cofnponent (proportion 
inwek]ht%) 


Example 


ComparaL Example 




1 


2 


3 


4 


5 


6 


1 


2 


3 


pastonfiCTS 






















30 


30 


26 


24 


16 


22 


30 


30 


24 














11 




_ 


_ 






_ 




_ 


8 


_ 








X-4 




































_ 


_ 


crysmlHne rr 




















V-l 


50 




27 


56 


56 


51 








T-Z 




50 










_ 




_ 
















50 




56 


Y-4 
















50 




Y-5 






27 














Y€ 




















Tate 




















Z-1 


20 


20 


20 


20 


20 


16 


20 


20 


20 


Z-2 




















Component (a) 


30 


30 


30 


24 


24 


33 


30 


30 


24 


Component (b) *^ 


50 


50 


50 


56 


56 


51 


50 


50 


56 


Component (c)*^ 


20 


20 


20 


20 


20 


16 


20 


20 


20 



Notes *1 , ^2 and «3: See under Table 5. 
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Tables 



Conponont (jpioportion 
in weight %) 


Exan^le 


Comparative Exannple 




/ 


Q 
O 


A 


10 


4 


c 
O 


O 


7 


Etastomers 


















X-1 




















X-2 




















X-3 




i£ 


1 1 




1^ 


19 






12 


X-4 


12 


12 


11 


26 


12 


12 






12 


X-5 




















Crystalline PP 


















Y-1 


56 




29 


54 






56 


























Y-3 










56 










.Y-4 












56 








Y-5 






29 














Y-6 


















56 


Talc 


















Z-1 


20 


20 


20 


20 


20 


20 


20 




20 


Z2 




















Connponent (a) *1 


24 


24 


24 


26 


24 


24 


24 




24 


Conrponent(b)*2 


56 


56 


56 


54 


56 


56 


56 




56 


Component (c)^ 


20 


20 


20 


20 


20 


20 


20 




20 



Notes: 

♦1 : The 23 pare39lene-soiU)le cmnponent 

«2: Tlie 135^ paiaxylene-soluble and 23*C paiaxytene^risoli^ 

«3: Tlie 135^ paiaxylene-insoUble oomponenl (c). 



2) Material Properties of the Resin Composition tDased on Crystalline Polypropylene 

[0142] For the resin compositions based on crystalline polypropylene given in TMes 4 and 5, the material properties 
etc. were examined. The test specimens employed in the tests were prepared by irjection molding each composition 
on an injection rnolding rnachine (Model J100 SA II of The Japan Steel 
""C and a metal nrKikJ tenperalure off 40 The results are given in Tables 6 an^ 
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5 




Features 
of the 
coffiposition 


Conponent 
(cl) 


^ o 
or o 
»-* a 
■ — w 
o 

9 
IB 

a 
cf 


Conponent 
(al) 




10 
IS 
20 




MFR (g/10 min.) 

FM (MPa) •* 

IZ (J/m) 

HR (Rockwell R) 

BT ( -C) 

Flow nark occur, rate (X)*** 


Content (wt. %) 

Average particle size (um) 1 


0 o s ae 9 o 
M ni N < a o 

1 o \ S i 5. 
a 1 8c X a <^ 

* f * ' ^ § 

r X T 

t^ 

d 


Content (wt. %) 
styrene content (wt, %) 
i Intrinsic viscos. (dl/g) *» 
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[0143] The elastomers used in Examples 11 and below and in Comparative Examples 8 and below are recited in 
Tables 8 and 9. 
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Tables 





Elastomer *1 




X-1 


X-2 


X-3 


X-4 


X-5 


MFR (g/10 min.) ^2 


0.4 


7,3 


9 


2 


5 


Styrene (wt. %) 






13 


30 


40 


Ethylene (wL%) 


69 


72 








Propylene (wt%) 


29 


25 








ENB(wL%)*3 


2 


3 








I.V.(dl/g) *4 


2.3 


1J2 


1.1 


1.6 


1.4 


Pofymertype^S 


EPDM 


EPDM 


SEBS 


SEBS 


SEBS 



Notes: 

*1 Eiastomofs desi^natod by the s&me ictenliicalion syinbcte as In TsttB 1 ard the 

same as ttioGe in Tal)le 1 . 

X-1 «EP57PQradeniarK a product otJSRKK.) 

X-2 o MTTSUI EFT X3012P ^rademaric, a product of Mlsui Chemicals Ina) 

X-3 c. KRATON G1657 OTEKlemark, a produd of Shen Japan 

X-4 n KRATON G1652 (bademM, a product of SheO Japan K.K. 

X-5»TUfn^H1051 Orademari(.aproduct of Asahi Chemical lnd.Ca. Ud. 

*2 MFR was determined at 230 *C under a load of 21 60 0 

«3 ENS e 5-elhylidene-2-noft>amene 

*4 1. V. B mbinsic viscosily. wlvch was determined in decalin at 1 

•5 EPDM - ethytene/^vopyteneMiene terpolymer, 

SEBS ^slyrene/^tiyleneAxdylene/styreneblock-copolymer 
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Tables 



10 



IS 



20 



25 



30 





QastDmer *1 




X-6 


X-7 


X-8 


X-9 


X-10 


MFR(gn0min.)*2 


0.5 


0.5 


2 


2 


2 


Styrene (wL %) 


65 










Ethylene (wt%) 




35 


72 


70 


74 


Propylene (wt. %) 




65 


28 






ENB(wL%)*3 












LV(d!/!g) ^4 


1.5 


2.8 


1.8 


1.9 


1.7 


Piolymertype*5 


SEPS 


PER 


EPR 


EBR 


EOR 



Notes: 

*1 X-6 » SEPTON 2104 Oradem^K a product of Kuraray Ca. Ud.) 
X-7 »TAFMER S4030 (ttademad^ a product of Mftsui Chemicals inc.) 
X-8 » TAFMER P0480 (trademark, a product of MIsui Chemicals Inc.) 
X-9 - WMER A1050 (irademarK a product of Mftsui Chemicals Inc.) 
X-10 » ENGAGE EG8100 (trademark, a product of DuPont-D<w Elastomer 
KX) 

•2 MFR was determined at 230 under a load of 2160 g 
♦3 ENB = 5-ethylidene-2-noftX)rnene 

*4 1.V. s intrinsic viscosity, whk^ was determvied in decalin at 135*C . 
*5 SEPS = styrene/ethylene/propylene^lyrene block-copolymer 
PER - propylene/ettiyiene rubber 
EPR = ethylene^prqpylene rUbber 
EBR « ethylene^ -bulene rubber 
EOR s elhylene/1-oclene nAber 



[0144] IbefiHers used in Examples and in Comparative Examples are spven in Table 10. 



Table 10 



40 





RlerM 




Z-1 


Z-2 


Z-3 


Z-4 


Z-5 


Material 

Average particle size Oim) 


Talc 

^4 


Talc 
6.3 


Tate 
1^ 


(DaCOa 
1.0 


G.F.*2 
9*3 



Notes! 

•1 Rlersdesigrialedbyihesame^mbolsasinTableSarethesameasthoeein 
Tablea. 

*2G.E sgbss fiber, a chopped strvKL 
*3 Average diameter of fSier. 



so 



( < Polymerization of CrystalRne Polypropylene [1] » 

(1) Preparation of titanium-based solid catalyst corrponent [1] 

55 [0145] A vlt)ration milt provided with four crusher pots having each an Internal vdume of 4 liters containing 9 kg of 
steel balls of a diameter of 12 mm was employed. Each pot charged with 300 g of nr^gnesium chloride. 1 1 5 ml of 
diisobutyl phthalate and 60 ml of titanium tetrachloride and the charged contents were sut)jected to crushing Ibr 40 
hours under a nitrogen atmosphera 5 g of the resulting co-crushed mixture were placed in a 200 ml f lasK whereto 1 00 
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ml ol tohjene were added aiKl the mixture was a^^ 

natant was removed. The resulting solid matter was then washed three times wHh each 1 00 ml of n-heptane at 20 ""C 
and the sowashed product was suspended in 1 00 mi of n-heptane to ot)tain a titanium4)ased solid catalyst slurry. This 
titanium^)ased sdid catalyst had a titarmjm oontert of 2.0 % t)y wei^ 
5 weight 

(2) Polymerization of Crystalline Polypropylene Y-1 

[0146] An autoclave having an inner volume of 20 liters was charged, under a nitrogen atmosphere, with 7.9 liters of 
10 heptane. 0.92 g of diluted triethylalmiinum, 1 .86 g of dicydopentyldimethGKystlane (DCPMS) and 0.48 g of the titanium- 
based solid catalyst ol3tained as above. The nitrogen atmosphere was et^cuated using a vacuum pump and the auto- 
clave was then chaiged with prof^lena Then, healing of the autoclave was started, while supplying propylene to the 
autoclave continuously in such a manner that the autoclave was maintained under a condtion of no hydrogen (H2 con- 
centration 1), a temperature of 60 ""C and a reactor inner pressure (reactor inner pressure 1) of 0.1 MPa (1.0 Rgf/cm^ 
IS gauge) to continue the polymerization for 0.25 hour (polymerization duration 1). When sampling a part of the sluny In 
the autodave after the polymerization, the intrinsto viscosity [ 1^ 
polymerization was over). 

[D1471 .Then,theautodaveinternaltemperaturewaselevatedto70^andtherelDwassuppliedpr^ 
gen continuously so as to maintain a reactor inner pressure (reactor inner pressire 2) of 0.69 MPa (7.0 kgf/cm?. gauge) 
20 and a hydrogen concentration in thegas phase {Hz concentration 2) of 30 volume % to conduct the polymerization for 
5.0 hours (polymerization duration 2) (the second step polymerization was over). After the polymerization. 0.97 ml of 
methanol was introduced into the autodave to terminate the potymerizatioa whereipon the resulting product was puri- 
fied and died in an ordnary niethod to obtain 4.5 1^ of a powdWy crystalline polypropylene product Y-1. The material 
properties thereof are recited in Table 12. 
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[0148] The same procedures as in Production Example 1 were pursued to produce crystalline polypropylene products 
Y-2, Y-3 and Y-7 to Y-1 5, except that the polymerization condition was altered to that given in Table 1 1 . The results are 
30 recite in TWes 12 and ia 
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TaUell 



5 


PfDCl. ExEtffl" 

pleNa 


Crystalline 
PP product 
used^l 


1st step polymerlzaftion 


2nd] 


Step polymerization 








H2Vbl.%*2 


R'n MPa *3 


Time (hi) M 


H2Vbl.%*5 


PJn MPa *6 


Time (hr) *7 




1 


Y-1 


0 


0.10 


0.25 


30 


0.69 


5.0 


10 


2 


Y-2 


0 


0^ 


1.0 


40 


0.78 


3.0 




3 


Y-3*8 


21 


0.69 


2.0 










4 


Y-7 


0.04 


0.15 


1.0 


78 


0.78 


4.0 


IS 


5 


Y^ 


0 


0.29 


0.25 


61 


0.71 


8.5 




6 


Y-9 


0.04 


0.25 


1.5 


63 


0.78 


9.0 




7 


Y-IO 


0 


0.10 


0.25 


32 


0.69 


3.0 




8 


Y-11 


0 


0.10 


5.0 








20 


9 


Y-12 


0.04 


0.25 


5.0 










10 


Y-13-8 


34 


0.69 


2.2 










11 


Y-14*8 


36 


0.69 


2.3 








25 


12 


Y-15*8 


12 


0.69 


1.5 









Notes: 

*1 : The ovstalline polypropylene (PP) pnxkicls indicated 
those in Table 2. 

«2 : H2 ooncenlrationi expressed t3y vdume %. 
30 •a : Reactor inner pressure 1 expressed by MPa. gauge. 
*4 : RDlymerizalion duationi expressed by hr. 
*5 1 H2 oofficenlrEilion 2. 

*6 : Reactor inner pressure 2 expressed by MPa. gauge. 
*7 : Polymerization duration 2 expressed by hr. 
^ •8:PDlyfnerizaHon temperature was changed to 70^ 

Production Example 13 

(< Polymerization of crystalline polypropytene product Y-6 » 

40 

[0149] The procedures of Production Example 1 were pi^sued except that 1 2 mmoles of cyclohexylmelhykfimethox- 
ysilane (CMMS) were used instead of the dtcydopentyldimethoxysilane (DCPMS) used in Production Example 1. 
whereby a crystailkie polypropylene product Y-6 was obtained. The material properties thereof are recited in Table 12. 

46 ProAitfftnBtqyppteH 

« Preparation or crystalline polypropylene product Y-4 » 

[0150] 5 parts by weight of crystalline polypropylene product Y-1 1 obtained in Production Example 8 and 95 parts by 
so weight of crystalline potypropytene product Y-13 obtained ih Production Example 10 were dry-blended to prepare a 
crystaliine polypropylene prcidijct Y4. The material properties thereof are recited in Table 12. 
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Table 12 



5 



15 







Crystalline Polypropylene Product 




Y-1 


Y-2 


Y-3 


Y-4 


Y-6 


Y-7 


Y-8 


MFR *1 


60 


58 


56 


60 


60 


31 


30 


LV. of h-Mw component M 


9.8 


9.8 






9.7 


6.0 


8.8 


Content of h-Mwr comp/5 


5 


15 


0 




6 


34 


15 


mmmm(%)*2 


98.6 


98.5 


98.7 


98.4 


96.4 


98.6 


98.5 


Mw/Mn^ 


11.0 


25.5 


6.0 


37.1 


11.3 


25.1 


25.3 




10^ 


9.3 


3.6 


5.7 


10.5 


7.2 


9.2 



Notes: 

*1to*3:SeeTatte2. 

«4 : Intrinsic viscosity of the tiiQ|her molecutar weigN component in dl/g, determined in 
decafnatlSS^. 

*5 : Content of Itie lii^^iermoleculv wejghl component in weigtil % 



Table 13 
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Crystalline Polypropylene Product 




Y-9 


Y-10 


Y-11 


Y-12 


Y-1 3 


Y-14 


Y-15 


MFR*1 


35 


80 


<0,1 


<0.1 


200 


300 


30 


t.V. of h-Mw component *4 


5.8 


9.8 


9.8 


6.5 








Content of h-Mw compi*5 


25 


5 


100 


100 


0 


0 


0 


mmnvn (%) *Z 


98.6 


98.5 


98.1 


98.3 


98.6 


98.9 


98.5 


Mw/Mn^S 


23.4 


11.5 


7.8 


7.6 


6.1 


6.0 


6.5 




7.0 


10.3 


3.9 


3.8 


3.3 


3.6 


3.7 



NOIOS. 

♦1to«3:SeeTfiMe2. 

«4 : Intrinsic viscosity of ttie higtier mdeciilar weigN component in dl/g. determined in decaSn at 
t3S»C. 

«5 : Coniem of tlie tiigher nwleciriar weight component in weight % 



45 

<< Polynierizaition of cryslaBine propylene block-€opo>ymer^P^ » 

(1) Trtanium-based Solid Catalyst Component 

so [0151] In this Production Example, the titaniunvbased solid catalyst component prepared in the "preparation of tita- * 
niunr)-based eoTid catalyst component [If described previously was used as such. 

(2) Prepolymerization 

55 [0152] A reactor having an inner volume of 6 liters equipped with a stirrer vvas 

thereto were supplied the above-mentioned tiianlum-t>ased solid catalyst component In an anfx)unt of 30 g, triethylalu- 
minum in an anxxint of 10-fold moles with respect to titanium atom in the titanium-based solid catalyst component and 
2.6-dimett^33-bis(methoxymethyi)heptane in an amount of 2-fold moles with respect to titanium atom in the titanium- 
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based solid catalyst component Then, the reactor was charged wHh 48 N filers of propylene to cause complete polym- 
erization of prof^lene while mairrtaining the reactor internal at a temperature not higher than 1 5 °C to obtain pr epdymer 
sofids. This was diluted by adding isobutane thereto so as to reach a concentration of the pre-polymerized solids of 1 .6 
g/l to obtain a sbffry of the preix)lymerized sofids. 

(3) Polymefization o# Crystafline Propylene Block-copolymer Product BY-1 

[0153] To a reactor having an Inner volume of 200 liters equipped with a stirrer, there were supplied 77 kg/hr of lique- 
fied propylene monomer, 13 g/hr of the prepolymer slurry obtained above. 0.1 mole % of triethylaluminum. 0.1 mole % 
of dicydopentykfimethoxysilane and such an amount of hydrogen gas ttnt the hydrogen concentration in the fiquid 
phase d the reaction system will reach 17 volume %. h this first step polymerization, ttie polymerization temperature 
was 70^C and ttie average residence time was 0.4 hour. 

[01 54] From the outiet of the first step reactor. 70 kg/hr of fK^iefied propylene monomer and 7.0 kg/hr of polypropylene 
were discharged. They were then suppfied as such to a second step reactor of 200 liter volume. In the second reactor, 
the hydrogen concentration, the polymerization temperature and ttie average residence time were 1 4 volume %, 70 ""C 
and 0.2 hour, respectively. 

[0155] The fic^ieHed propylene nrmomer and the poiyprqpylenedi 

were supplied to a third step reactor of 200 Bter volume. In ttie third step reactor, ttie hydrogen concentration, the polym- 
erization tenperature and the average residence time were 9 vdune %. 70*C and 0.6 hour, respectively. 
[01 56] Rom ttie outiet of ttie third step reactor, 54 kg/hr of gaseous propylene monomer and 23 kg/hr of polypropyl ene 
were discharged. The discharged mixture was subjected to a gas/isofid separation to separate it into propylene mono- 
mer and polypropylene. The resulting polypropylene was stqplied to a fourtti step gas phase reactor having an inner 
volume of 220 liters equpped witti a stirrer. To ttie fourtti step reactor, 1 .4 N m?/hr of ettiytene, 3. 1 N nfifhr of propylene 
and 1 .0 N ni^/hr of nitrogen gas were supplied. In the fourtti step ractor, ttie copolymerization temperature, ttie average 
residence time and the pressure were 50 ''C , 3 hours and 0.16 MPa (1.6 kgf/cm^ gauge), respectively. 
[0157] f=rom the outiet of the fourth step reactor, the polymer mixture and gaseous components were discharged. 
They were supplied as such to a fifth step reactor of 220 liter volume. To the fifth step reactor also, there were supplied 
ettiylene, propylene and nitrogen gas in the same manner as in ttie fourth step reactor, wtierein the copolymerization 
temperature, ttie average residence time and the pressure were the same as in ttie fourth step reacta. From ttie outiet 
of ttie f iftti step reactor. 25 kg/hr of ttie crystalline polypropylene block-oopolyer BY-1 were obtained. The material prop- 
erties ttiereof are recited in Table 14. 

PrpdMptiQnExannpteg1g-22 

(( Polyrnerizatk>n ol crystalKne propylene bibck-cqpolynfier pr^^ 

[0158] In the same manner bs in Prockiction Example 15, the hydrogen concentrations and the average residence 
times in the reactors of the first, second and third steps as well as the supply rates of ettiylene and propylene to the 
reactors of ttie fourth and fiftti steps and the copolymerization tenperatures therein were adjusted, whereby crystalline 
propylene btock-oopolymer products BY-2 to BY-8 as given in Tables 14 and 1 5 were dbtained. 
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Cryst. Propyl. Block-copofymef 




BY-1 


BY.2 




BY-4 


MFR Of copolymer M 


58 


150 


90 


60 


MFRothonxH)art*2 


180 


350 


260 


350 


23^C PX-sdubfe co!Tp.*3 


11.5 


11.4 


11.0 


10.4 


Ethylene oontent in 23*0 PX-eohible conp.*4 


37 


38 


37 


37 


I.V. of 23*^0 PX-sduWe connponent *5 


7.5 


3.0 


6.5 


9.5 



Notes: 

♦1 : MFR o( the entire block-oopolymer, expressed in ^0 mia. determsied at 230 ^ 
under a load of 2160 g. 

♦2: MFR forttie homo-polypropylene part of the block-copolymer. expressed tn g/10 mia, 
determined at 230 "^C under a load of 21 60 g. 

«3: Content of the 23 "Cparaxylene-solUble component, expressed in % tsy weight. 
M: Comer* of ethylene in the 23 **C paraxylene-soluble component, expressed in nK)l^ 
•5: tntrinsic visoosay of the 23 pamxytene^oUile component expressed in dl/g . deter- 
mined h decafin at 135^ . 



Table 15 





Crysl Propyl. Block-copolymer 




BY-5 


BY-6 


BY-7 


BY-8 


MFR of copolymer M 


40 


40 


60 


25 


MFRorhomo^*2 


180 


120 


200 


350 


23f<^ PX-60lUble comp.^ 


20-2 


12.5 


6.5 


35.5 


Ethylene content in 23^0 PX-soluble conp/4 


41 


52 


28 


40 


L V. of 2af^ PX^uble component *5 


2.6 


4.4 


5.6 


2.3 



Notes: 

H : MFR d the entire faloGk-GOpolymer. expressed in g^O mia, determined at 230 "t^ 
under a load of 2160 g. 

•2: MFR for the homoiwiypropylene part otttie biocl(H)opolyme^ 
determined at 230 under a load of 2160 g. 

«3: Content of tlie 23 ^ peraxylene-soluble component, expressed in % by weight. 
*4: Content off ethylene in ttie 23 ^ paraxylene-soluble component, e)qpress^ 
*5: Intrinsic visoosly of the 23 ^ paraxylene-soluble Gomponert e}9)ressed h 
mined in decalin at 135*C . 



Examples 11-46 and Compafative Examples 8 - 16 

[0159] In the recipes given in Tables 16to 25, the components (A) to (D), antk»ddant, light stabilizer and pigment were 
blended on a tumbling mixer and the resulting t\end was meH-kneaded on a biaxial kneader extruder to prepare each 
resin composition based on crystalKne polypropylene. As the arYtioxidant. 0. 1 part by weight of 2,6-di-tert*butyM>meth- 
yiphenol and 0.3 part by weight of tetFalds{methylene-3H3',5'-<fi^ert-4xityl^'4iydroKy^ were 
used per 100 parts by weight of the crystalline polypropylene component (B). As the light stabilizer. 0.3 part by weight 
of bis(22.6,6-telrame!lhyM-piperidyl)sebacate was used per 100 parts by weight of the crystalline polypropylene com- 
ponent (B). As the pi^ent, 0.35 part by weight of 'cart)on black was used per 100 parts by weight of the crystalline poly- 
propylene component (B). For the resin cofTYX)sttk)ns containing a filler, magnesium stearate was used as a lubricant 
in an amount of 0.4 part by weight per 100 parts by weight of the aystalline polypropylene component (B). 
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[0160] A pelletized produci of the above resin composition based on crystalTme polypropylene was injection-molded 
using an injection molding machine J100 SA Model II (siif)plied from the firm Japan Steel Works. Ltd.) at a cylinder set 
temperature of 230 ""C and a metal mold temperature of GCrC into a test specimen. Using this test specimen, various 
tests for inaterial properties were carried out The results are redtedi^ 16-25. 

5 

Example 47 

[0161] 77 parts by weight of tiie resin composition based on crystalline polypropylene obtained in Example 11 , 20 
parts by weight of the f Oler Z-5 and 3 parts by weight of a modified polypropylene obtained by graft-nxxirfying with 

10 maleic anhydride (which has a graft^nodified amount of maleic anhydride of 2 % by weight and which is akibreviated 
hereinafter sometimes as MPP) were blended on a tumbleing mixer and the resulting mixture was melt-kneaded on a 
biaxial kneader extruder to prepare a resin composition based on crystalline polypropylene containing nxxjified poly- 
propylene The same procediA^es as In Example 1 1 were pursued except that the modified polypropylene-containing 
resin compoistion based on crystalline polypropylene prepared as above was used in the place of the crystalline poly- 

is propyiene-based resin composition of Example 11. The results are recited in Table 23. 



Table 16 



20 




Example 




11 


12 


13 


14 


15 




(A) Elastomeric component 




Product 


X-7 


X-7 


X-7 


X-9 


X-7 


25 






Part by wt. 

t)iended 


10 


20 


60 


10 


10 




(B) Crystalline PP component 


Produci 


Y-7 


Y-7 


Y-7 


Y-7 


Y-8 








Parttsywt. 
blended 


90 


80 


40 


90 


90 


30 


(OFOIer component 




Product 

Partt>ywt. 
blended 














(D) CryslaL propylene block-copolymer 


Product 












35 






Partt)ywt. 
blended 














23^ paraxylene-sokjble com- 


Wt % in total composition 


10.1 


20.1 


60.2 


10.2 


10.2 


40 


ponent 


Styrene content (wt %) 


0 


0 


0 


0 


0 




Intrinsk; viscosity (dV^) 


2.8 


2.8 


2.7 


1.7 


2.7 




135 ""C paraxylene^sohjble 
components 


Wt % in total oomposftkm 
mmmm (%) *1 


89.9 
98.7 


79.9 
98.6 


39.8 
98.7 


89:8 
98.6 


89.8 
98.5 


45 




WMMn*Z 




24.8 


25.0 


25.2 


25.1 


25.4 






Mz/Mw'2 




7.1 


7.2 


7.1 


7.0 


9.1 






CFC-Mw (x 10^, 121 •C ) MO 


10.4 


10.4 


10.3 


10.4 


11.5 


SO 




C2-mM(wt%)*11 


0 


0 


0 


0 


0 


135 "^C paraxylene-insoluble component Wt % m total composi- 
tion 


0 


0 


0 


0 


* 0 



55 
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l&Ue 16 (continued) 







Example 






11 


12 


13 


14 


15 


5 


Material prop- 


MFR(g/10min.)*3 




24 


20 


5 


25 


23 




erty 


FM (MPa) *4 




2230 


1640 


730 


2320 


2470 






IZ(JAn)*5 




33 


96 


680 


30 


21 


10 




HR (Rockwell R)*6 




100 


75 


23 


101 


101 




BTCC)*7 




10^ 


4.8 


-48 


13.5 


15.1 






FkMv mark occurence ral 


te(%)*8 


<10 


<10 


28 


<10 


<10 


IS 








Tak)le17 












20 




Example 




16 


17 


18 


19 


20 




(A) Elaslomeric component 




Product 

•* 


X-7 


X-7 


X-7 


X.7 


X-7 


25 








Parttiy wt. 
tjlended 






10 


A 

H 


in 
lU 








Product 


Y-8 


Y-7 


Y-7 


Y-7 


Y-8 




^d; vyrysrainne rr gumpunern 










Partt>ywl. 
t)lended 


80 


45 


45 


48 


45 


30 


(G)Rler component 




Product 




















Parttiywt. 
blended 














P) Crystal, propylene block-copolymer 


Product 




BY-I 


BY-2 


BY-5 


BY-2 


36 








Partt)y wt 
t)lended 




45 


45 


48 


45 




23^0 paraxylene-sotufale com- 


Wt.%in total 


composition 


20.3 


15.3 


15.3 


13.8 


15.2 




ponent 




Styrene content (wt %) 


0 


0 


0 


0 


0 


40 






Intrinsic viscosity (d^g) 


2.7 


4.4 


2.9 


2.7 


2.9 




135 **C paraxylene-solutsle 
component. 


Wt. % in total composHkm 
mmmm (%) "^1 


79.7 
98.5 


84.7 
98.2 


84:7 
98.3 


86.2 
98.2 


84.8 
98.3 


45 






Mw/Mn*2 




25.2 


13.5 


14.2 


11.2 


21.4 












9.3 


7.7 


7.9 


7.9 


ao 








CFC-Mw(x 10^,121 •C)*10 


11.4 


6.1 


6.1 


6.3 


6.5 


SO 






C2-mM(wt%)*11 


0 


26 


0 


0 


0 


135 ""C paraxylene-insolul)le component Wt. % in total compo- 
sition 


0 


0 


0 


0 


0 
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TM)le17(oonlinue(0 







Exainple 




16 


17 


18 


19 


20 


5 


Material prop- 


MFR(g/10irtn.)*3 


19 


33 


58 


31 


55 




erty 


FM (MPa) *4 


1890 


1940 


1930 


1990 


2140 






IZ(J/hi)*5 


48 


56 


50 


53 


35 


10 




HR(RockM«0R)*6 


82 


89 


90 


89 


90 






BTCC)*7 


5.3 


5.1 


7.8 


5.1 


9.2 






Rcw mark occurrence rate (%) *S 


<10 


12 


<10 


<10 


<10 



IS 



Table 18 



20 




Example 






21 


22 


23 


24 


25 




(A) Etastomeric component 


Product 


X-3 


X-9 


X-10 


X3/X10 


X8/X9 


26 






Part by wt 
blended 


22 


22 


22 


11/11 


16/16 




(B) Cryetailine PP component 


Product 


Y-7 


Y-7 




Y.7 


Y-7 








Part by wL 
blended 


20 


20 


20 


20 


20 


30 


(C)Rfler component 




Product 


Z-1 


Z-l 


Z-1 


Z-1 


Z-1 








Part by wt 
blended 


20 


20 


20 


20 


10 




(D) Crystal prof^ene block-copolynrier 


Product 


BY-2 


BVt2 


BY-2 


BY-2 


BY-2 


3S 






Part by wt 
blended 


38 


38 


38 


38 


38 




23^ paraxylene-soluble 
component 


WL % in totat composition 
Styrene content (wt %) 


26.5 
10.8 


26.4 
0 


26.3 
0 


26.4 
5.4 


36.4 
0 


40 




Intrmsic viscosity (dVoO 


1.4 


2.0 


1.9 


1.7 


2.0 




135 ''C paraxylene^uble 
component's 


WL % ffi total oomposHion 
mnfHnm(%)*1 


53.6 
98.3 


53.5 
98.2 


53.7 
98.3 


53.4 
98.4 


53.5 
98.1 


45 




MwyMn^ 




12.6 


12.8 


12.5 


12.9 


12.1 










7.8 


7.9 


7.6 


7.5 


7.0 






CFC-Mw(x10®,121 •C) 
MO 


5.1 


5.1 


5.1 


5.1 


5.1 


SO 




C2-mM(wL%)M1 


0 


0 


0 


0 


0 




1 35 •C paraxylene-msoluble coriponent Wt % In total com- 
position 


19.9 


20.1 


20.0 


20.2 


10-1 
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TaUe 18 (conlimjed) 







Ejcample 




21 


22 


23 


24 


25 


5 


Material 


MFR(g/10mln.)*3 


48 


44 


45 


46 


22 




property 


FM (MPa) M 


2450 


2480 


2490 


2500 


1550 






IZ(JMi)^ 


430 


380 


425 


435 


560 


10 




HR (Rockwell R)*6 


78 


78 


79 


80 


60 




BTCC)*7 


-32.5 


-21.5 


-23.5 


-28.5 


-39.5 






Flow mark occurrence rate (%) ^ 


27 


27 


26 


27 


30 



IS 



Table 19 





Exanple 




26 


27 


28 


29 


30 


(A) Bastomericoomponent 


Product 


A-10 




ai/aZ 


V -in 
A-10 


a3/aO 






Partljywt. 


4 


18/2 


24/4 


15 


22/2 






blended 












(B) Crystalline PP component 


Product 


Y*7 


Y-7 


Y-7 


Y-7 


Y-7 






Part by wt. 
tslended 


25 


10 


10 


20 


46 


(C) Filler component 




Product 


Z-1 


Z-1 


Z-1 


Z-1 


Z-1 






Part by wt. 
blended 


10 


20 


16 


20 


20 


(D) Crystal, propylene bk>ck-copolymer 


Product 


BY6 


BY-3 


BY^ 


BY-6 


BY-4 






Part by wt. 


61 


50 


46 


45 


10 






blended 












23*C paraxylene-soluk)le 


WL % in total composition 


18.8 


25.6 


33.1 


20.5 


25-0 


component 


Styrene content (wL %) 


0 


14.2 


0 


0 


16.6 




Intrinsic viscosity (dUg) 


2,3 


2.3 


2.8 


2.5 


1.5 


135 '^C paraxytene-sohjkile 


Wt%in totals 


sorrposition 


71.0 


54.4 


50.7 


59.3 


54.9 


component 


mmmm(%) M 




98.3 


98.3 


98.1 


98.3 


98.4 








10.1 


11.3 


12.1 


10.8 


22.5 








7.2 


7.6 


7.5 


7.1 


7.0 




CFC-Mw(x10®,121*C) 
*10 


4.9 


4.1 




4.9 


B.7 




C2-mM(wL%)M1 


0 


28 


27 


5 


3 


135 ""C paraxylene-jnsolLMe component Wt % in total com- 


10.2 


20.0 


16.2 


20.2 


20.1 


position 
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1&Ue 19 (conlinued) 







Example 




26 


27 


28 


29 


30 


5 


Material 


MFR(g/10min.)*3 


30 


39 


19 


28 


25 




property 


FM (MPa) *4 


2380 


2510 


1650 


2580 


2520 






IZ(J/m)*5 


85 


425 


670 


320 


380 


10 




HR(RocKwenR)*6 


93 


80 


46 


81 


82 






BTCC)*7 


8.5 


-33.0 


-38.6 


-5.2 


-30.8 






Flow mark cxxxirrence rate (%) *8 


21 


24 


24 


26 


18 



IS 



Tat)le 20 



20 




Example 




31 


32 


33 


34 


35 


■4 


(A) Elastomeric componerrt 


Product 


X-3 

-* 


X-10 


X3/X6 


X1/X2 


X-9 


25 






Part by wt. 
blended 


20 


15 


17/2 


24/4 


22 




(B) CrystalGne PP conrponent 


Product 


Y6 


Y-8 


Y-8 


Y.8 


Y-9 








Part by wt. 
blended 


10 


10 


5 


3 


20 


30 


(C)Rlerocmponent 




Product 


Z-1 


Z-l 


Z-1 


Z-1 


2-1 








Part by wL 
blended 


20 


20 


20 


16 


20 




(D) Crystal, propylene block-copolymer 


Product 


BY-2 


BY6 


BY-3 


BY-3 


BY-2 


35 






Part by wt. 
blended 


50 


55 


56 


53 


38 




23*C paraxylene-sohjble 
oomponent 


Wt. % in total corrposHion 
Styrene content (wL %) 


25.8 
10.1 


22.0 
0 


25.3 
13,9 


33.9 
0 


26.5 
0 


40 




Intrinsic viscosily (dl/g) 


1.5 


2.5 


2.4 


2.9 


2.1 




135 **C paraxytene-sduble 
componefit*9 


% in total composition 
mmmm (%) *1 


54.0 
98.5 


58.1 
98.4 


54.6 
98.3 


50.2 
98-2 


53.4 
98.2 


4S 




MwyMn*2 




14.6 


13.8 


8.1 


7.2 


13.6 










8.5 


8.1 


8.2 


7.9 


7.7 






CFC-Mw (x 10^. 121 -C) *10 


4.2 


4.1 


3.7 


3.6 


5.0 


SO 




C2^M(wL%)M1 


10 


10 


14 


3D 


0 


135 paraxyleneHnsoliMe conrporierrt % in ^ 
position 


20.2 


19.9 


20.1 


15.9 


20.1 



55 
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Table 20 (continued) 







Example 






31 


32 


33 


34 


35 


5 




MFR(g/10n^a)*3 




43 


25 


41 


37 


45 




property 


FM(MPa)M 




2480 


^bUU 












IZ(JAn)*5 




390 


300 


400 


630 


430 


10 




HR (Rockwell R)'6 




79 


83 


80 


48 


80 






BTCC)*7 




-31.1 


-3.8 


-30.3 


-37.9 


-22.8 






Row martc occurrence a 


ite(%)*8 


22 


23 


24 


24 


26 


IS 








Tat3le21 














Example 






36 


37 


38 


39 


40 




(A) Etetorneric component 


Product 


X-10 


X3/X6 


XI /X2 


X3^6 


X1/X2 


25 








Partly wt. 
trended 


22 


18/2 


24/4 


20/2 


24/4 




(B) Crystalline PP component 


Product 


Y-9 


Y-9 


Y-9 


Y-10 


Y-10 










Part by wt. 
blended 


20 


10 


10 


10 


10 


30 


(C) Filler component 




Product 


Z-1 


Z-1 


Z-1 


Z-1 


Z-1 










Part by wt. 
blended 


20 


20 


16 


20 


16 




(D) Crystd. propylene t)lock-copolymer 


Product 


BY-2 


BY-3 


BY-3 


BY3 


BY-3 


35 








Part by wt 
blended 


38 


50 


46 


48 


46 




23^paraxytene-soyble 
component 


WL ^ m tOtai oomposnion 
Styrene content (wL %) 


26.6 
0 


25.7 
14.2 


33.2 
0 


27,3 
14.3 


33.0 
0 


40 






Intrinsic viscosity (cH/g) 


2.0 


2.3 


2.8 


2.2 


2.8 




135 ""C paraxylene-sohjble 
components 


WL % in total composition 
mmmm (%) 


53.2 
9a2 


54.5 
98.3 


50.6 
98.5 


52,7 
98.1 


50.9 
98.5 


45 






Mw/Mn'a 




13.0 


12.3 


12.8 


10.0 


9.8 








Mz/Mw^ 




7.6 


7.5 


7.8 


9.8 


9.7 








CFC-Mw(x105.121«Q 
*10 


5.0 


4.0 


4.1 


3.6 


3.6 


SO 






C2-mM(wt%)M1 . 


0 


27 


26 


32 


30 




1 35 ""C paraxylene-insotut)le component WL % in total oonrv 
position 


20.2 


19.8 


16.2 


20.0 


16.1 
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lidileZI (confinuecQ 







Example 






36 


37 


38 


39 


40 


5 


Material 


MFR(gn0min.)*3 






45 




40 


20 


41 


21 




property 


FM(MPa)M 




2490 


2510 


1640 


2430 


1660 






IZ(jym)*5 






430 




420 


650 


450 


660 


10 




HR(RockiiviellR)*6 






80 




81 


47 


79 


47 






BTCC)*7 






-22.8 




-32.5 


-39.5 


^1.4 


-40.1 






Flow mart 


c occurrence rate (%) *8 




26 




24 


24 


27 


25 


IS 








Tak)le22 












20 




Example 




41 




•♦O 


AA 


40 




(A) Elastomeric component 


Product 




X30(6 




X-10 


X-9 


X3/X4 


X-9 


25 








Partk)ywt. 
blended 




20/2 




5 


15 


12/12 


22 




(B) Crystalline PP component 


Product 




Y-7 




Y-7 


Y-8 


Y-1 


Y-7 










Partt>ywt. 
tjlended 




10 




20 


20 


56 


20 


30 


(C) Filler component 




Product 




Z-1 




Z-1 


Z-1 


Z-2 


Z-3 










Part by wt 
blended 




20 




20 


10 


20 


20 




(D) Crystal, propylene l)lock-copotymer 


Product 




BY-7 




BY-6 


BY-8 




BY-2 


3S 








Part by wt. 
t)lended 




48, 




55 


55 




38 




23^C paraxylene-soluble 


Wt % in total 


oompoeition 




25.a 


24.6 


34.6 


24 


26.0 




component 




Slyrene content (wt %) 




15.4 


0 


0 


22 


0 


AO 






Intrinsic visco 


sity(dl/g) 




1.7 


2.2 


2.1 


1.3 


2.0 




135 ^'C paraxylene-sotijk)le 
component's 


Wt % in total oompoGilion 
mmmm(%) M 




54.8 
98.6 


55.2 
98.0 


55.3 
98.1 


56 
98.6 


53.6 
98.3 


46 












14.5 


13.0 


13.4 


11.0 


12.6 














7.5 


7.7 


7.3 


10.2 


7.9 








CFC-Mw(x105,121*C)*10 


4.1 


4.9 


5.2 


3.9 


5.1 


SO 






C2-mM(wL%)*11 




5 




3 


0 


0 


0 


135 ""C paraxytene-lnsoluble component Wt % in total c6hv 
posftion 


19.9 


20.2 


10.1 


20 


20.4 



43 
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lU)le22(oontinue(Q 







Example 






41 


42 


43 


44 


45 


5 


Materiai 


MFR(g/10irta)*3 


38 


18 


22 


30 


43 




property 


FM(MPa)M 


2520 


2400 


1550 


2270 


2500 






IZ(JAn)*5 


320 


390 


610 


321 


395 


10 




HR(RocKwenH)'6 


85 


77 


55 


80 


79 




BTCC)*7 


-28.5 


-22.1 


•38.6 


•25.3 


-23.9 






Row mark oocurrertce rate (%) *S 


18 


30 


29 


28 


27 



IS 



Table 23 







Example 


20 




46 


47 




(A) Elastomeric oonriponent 


-* 


Product 


X-9 


X-9 










Part kjywt Intended 


22 


7.7 


25 


(B) Crystalline PP oomponent 




Product 


Y-7 


Y-7/MPP 










ParttyywLI)lended 


20 


69.3/3 




(C) Filler component 




Product 


Z-4 


Z-5 


30. 








Part by wt Intended 


20 


20 


(D) Crystal, propylene Uock-copolymer 


Product 


BY-2 












Part by wL blended 


3d 






23^C paraxylene«oliik3le component 


Wt % in total oomposHkxi 


26.3 


7.7 


35 






Styrene content (wt. %) 


0 


0 








imrinsfc viscosity (dt/g) 


2.0 


2-8 




135 ""C paraxytene-solut)ie component *S 


WL % in total composition 


53.8 


72.3 


40 






mmmm *1 


98.3 


98.7 






Mw/Mn'2 




12.8 


24.7 












7.9 


7,1 








CfO^ (x 10^, 121 •C ) MO 


5-0 


10.4 


45 






C^mM(wt.%)*11 


0 


0 




135 ""C paraxytene-insoluble oorrponent Wt % h total compoGito 


19.9 


20.0 




Material property 


MFR(g/10min.)*3 




50 


12 


50 




FM (MPa) *4 




2150 


4650 






IZ(JAn)*5 




490 


150 






HR (Rockwell R)*6 




67 


110 






BT(<>C)*7 




-26.1 


20 


55 




Ftow mark occurrence rate (%) *8 


29 


21 
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Table24 







Con|>arative Example 


5 




o 
o 


9 


10 


11 


12 




(A) Eiastomeric component 


Product 


X-10 


X-10 


X-10 


X-10 


X-10 


10 








Partk>ywt. 
blended 


22 


22 


20 


20 


20 




(B) Cryslalfine PP conpom 


snt 


Product 


Y-lZfT l4 


Y-10 
















Part by wt.' 
blended 


f/lQ 


on 








IS 


(C) Filler oomponent 




Product 


Z-1 


Z-1 


2-1 


Z-1 


2-1 










Part by wt. 
blended 


20 


20 


20 


20 


20 




(D) Crystal, propylene block-copolymer 


Product 


BY-2 


BY-2 


BY-2 


BY-3 


BY-4 


20 








Part by wt. 
blended 


38 


38 


60 


60 


60 




Tare paraxylene-sohjble 
component 


Wt % ln*total composition 
Styrene content (wt. %) 


26.4 
0 


26.5 
0 


26.8 
0 


26.6 
0 


26:4 

0 


25 






Intrinsic viscosity (dl/g) 


1.9 


1 Q 




2Q 


0.9 




135 paraxylene^uble 
component's 


Wt%lntolal( 
mmmm(%)*1 


x)mposition 


53.6 
98.6 


53.6 


53.1 


53.2 

Oft 1 




30 






Mw/Mn'2 




12.4 


6,2 


6.5 


72 


7fi 








Mz/Mw*2 




5.8 


3.2 


3.4 


6.9 


10.6 








CFC-Mw(x10^ 121 ^^C) 
*10 


6.1 


3.1 


2.5 


2.8 


2.9 


35 






C2-mM(wl.%)11 


0 


48 


54 


53 


53 




1 35 ""C paraxylene4nsolul3le component Wt. % in tolal com- 
position 


20.0 


19.9 


20.1 


20.2 


20.0 




Material 


MFR(gAf0min.}*3 




60 


40 


80 


42 


35 


40 


property 


FM(MPa)*4 




2450 


2460 


2330 


2380 


2400 






IZ(J/im)*5 




225 


430 


430 


410 


280 






HR (Rockwell R)*6 




80 


80 


76 


78 


79 


45 




BT(«»C)*7 




-5.1 


-21.3 


-22.5 


-20.1 


-11.3 






Flow mark occurrence rate (%) *8 


65 


89 


92 


41 


24 



so 
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Comparative Example 


s 








lO 


ID 




(A) Elaslomeric component 




Product 


X-10 


X-10 


X-10 




10 . 








Partl)ywL 
k)lended 


20 


20 


20 


- 




(B) Crystalline PP component 


Prochict 




— 














Part by wt 
blended 










IS 


(C) Rlier component 




Product 


Z-1 


Z-1 


Z-1 


. Z-1 










Part by wt 
blended 


20 


20 


20 


20 




(D) Crystal, propylene block-copolymer 


Product 


BY-5 


BY-6 


BY-7 


BY-8 


20 








Part by wt 
blended 


60 


60 


60 


80 




es^'C paraxylene-60lut)le compo- 


WL % in totalxoirposition 


31 


27.6 


26.8 


28.4 




nent 




Styrene content (wt. %) 


0 


0 


0 


0 


2S 






Intrinsic viscosity (dl/g) 


2.2 


2.4 


2.2 


2.2 




135 paraxylene-80luk)le compo- 


WL%in total 


corrpositon 


53.9 


52.4 


53.0 


51.5 




nent '9 




mmmm(%) *1 


98.0 


98.0 


98.4 


98.0 


30 






Mw/Mn*2 




5.5 


6.2 


7.3 


6.8 








Mz/Mw'a 




4.3 


5.9 


9.2 


3.9 








CFC-Mw (x 10^ 121 ''C) *10 


3.0 


3.1 


2.5 


2.5 








C2-mM(wt.%)M1 


80 


85 


10 


90 


35 


135 *C paraxylene-insduble component Wt. % in total composition 


20.2 


20.2 


20.2 


20.1 




Material prop- 


MFR (g/10mia)*3 




25 


28 


45 


23 




erty 


FM (MPa) *4 




2290 


2300 


2510 


2200 


40 




rZ(JAn)*5 




460 


390 


190 


490 






HR(RockMfellR)'6 




72 


77 


82 


70 






BTCC)*7 




-23.5 


-19.8 


-17.5 


-29.8 


4S 




Flow mark occurrence rate 


>W*8 


89 


72 


38 


98 



[0162] Notes in ttie Tables 16 -25: 

♦1: See Table 2. 
so *2: See Table 2. 

«3: MFR was determined accordir)g to ttie method prescribed in ASTM D 1238 

•4: FM = f lexural modulus, wtiich was determined accorcfing to ttie method prescrilDed in ASTM 0 790. 

*5: IZ = Izod impact strength, which was determined at 23 ''C according to the method prescribed in ASTM D 256. 

•6: HR sufface hardness, which was determined using steel ball of R according to the method preserved in 
55 ASTM D 685. Evaluation values are in R scale. 

*7: BT = brittle temperature, which was determined according to the method prescribed in ASTM D 746. 

♦8: See Table 6. 

♦9: 135 ""C paraxylene-soluble and 23**C paraxytene-insolut)ie componerrt. 
♦10: See Table 6. 
«11: See Table 6. 
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INDUSTRIAL APPUCABILITY 

[pi 63] As detailed above, the reein compoGrtion based on crystalline polypropylene according to the present invention 
can be processed Into molded articles wHh better f loiMabilHy, ^ich exhibit superior mechanical strengths, such as flex- 
uial tnodulus and so oa together ¥irith superior appearance due to exdustm 

existing polymer gels upon the molding, so that it can be employed advantageously in the application field in wtich poly- 
propylene reskis have found their application, such as irrterior and ^erior articles of automobile, casings for household 
electric instruments, office supplies, furnitures and miscellaneous goods. 

Claims 

1. A resin oornposition based on crystalline polypropylene, comprising 

(a)3-65%by weight of a component soluble in paraxyiene of 23''C , 

Ot>) 35 - 97 % weight of a component soluble in paraxylene of 135 **C and insoluble in paraxylene of 23 "C 
and 

(c) 0-30% by weight of a corrponent insoluble in paraxylene of 135 ""C, 
wherein 

the component (a) sohAAe in paraxylene of 23 ""CIs composed substantially of an elastomeric constituent 
(a1) hannng a content of styrene or its derivative in the range of 0 - 35 % by weight and an intrinsic viscosity 
[ n ] determined in decalin at 135 ""C in the range of 0.1 - 5 dl/g, 

the component (b) sohijle in paraxylene of 135*C and Insoluble in paraxylene of 23 *C is composed sub- 
stantially of a crystalline polypropylene constituent (b1) having an isotactic pentad proportion (mmmm) of 
97 % or higher, a molecular weight distribution expressed tvy weight-average nfx>lecutar weight^number- 
average molecular weight (Mw/Mn). detennined by gel pernieat'on chromatography (GPC). of 6 or higher 
and a molecular weight distnbution expressed by z-average molecular weightAveight-average molecular 
weight (Mz/Mw) of 6 or higher and 

the component (c) insoluble in paraxylene of 1 35^0 is composed substantially of a f flier (c1). 

2. A resin composition based on crystalline polypropylene, conprising 

(a) 20 - 35 % by weight of a component soluble in paraxylene of 23°C . 

0>) 43 - 65 % by weight of a component sotUt>le In paraj^ene of 135 **C and insoluble in paraxylene of 23 **C 
and 

(c) 15 -22% by weight of a component ff)solufc)le in paraxylene of 135 ""C, 
wherein 

the component (a) soluble In paraxylene of 23 is conriposed substantially of an e^ constituent 
(a1) haying a oonftenft of slyrene or its derivative in the range of 0 - 35 % by weight and m 
[n I detennined in decalin at 135 *C in the range of 0.1 -5di/g, 

the component (b) soluble in paraxylene of 135**C and insolul>le in paraxylene of 23 *C is composed sutn 
slantially of a crystaHine polypropylene consStuent (b1) having an isotactic pentad proportion (mmmm) of 
9e % or hitler, a molecular weight distribution expressed by weight-average molecular weight/nun*)er- 
average molecular weight (Mw/Mn), determined by gel penneation chromatography (GPC), of 9 or higher 
and a molecular weight distribution expressed by z-average nrx>lecutar weight/weight-average molecular 
weight (Mz/Mw) of 8 or higher and 

the component (c) InsohMe in paraxylene of 135*^0 is corrposed substantially of powdery talc having an 
average particle size in the range of 1 - 5 lint. 

3. A resin composition based on crystalline polypropylene as claimed in Qaim 1 or 2, wherein the elastomeric con- 
stituent (a1) comprises at least one^elaslomeric constituent selected from the group consisting of 

(A-1) an elastomeric constituent, which may or may not be hydrogenated. based on styrene having a styrene 
content In the range of 10 - 70 % by weight and a conjugated diene content in the range of 30 - 90 % by weight; 
(A-2) an ethylene^aK)lefin random copolymer constituent; and 
(A-3) an ethylene^a-oleflnMon-conjugated polyene random copolymer constituent 
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4. A resin oompoeHion based on crystalline polypropylene as claimed in Claim 1 or 2. wherein the elastomeric con- 
sfituert (a1) comprises at least one elastonrier selected 

(A-I)an elastomeric consffluent, wWch may or may not be hydrogenated, l)ased on styrene having 10 - 40 % 

weight of a constitiiem polyrner t)lock t>ased on styrene ^ 
kslock t)ased on a conjugated diene; 
(A-2) an ^hylene/a-otefin random copolymer constituent; and 
(A-3) an ethyteneAi-olefin/hon-conjugated polyene random copolymer constituent. 

5. A resin composition based on crystalline polypropylene as claimed in Claim 1 or 2, wherein the elastomeric con- 
stituem (a1) comprises at least one elastomeric conslHuem selected 

(Ar1)anetelDmericconsfiluert.whlchmayorinaynotbelvdrogen^ 10-70% 

by weight of a constituent polymer block based on styrene and 30 - 90 % by weight of a c^^ 

block based on a conjugated diene; 

(A-2) an elhylene/a-ol^in random copolymer constituent; 

(A-3) an ethylene/a-olefin/hon-conjugated polyene random copolymer constituent; and 

(Da) propylene/ethylene copolymer part in a crystalline Uock-ccpolymer component based on propylene (D). 

6. A re^h composition based on cryslalfine polypropylene as claimed In any one of aaims 1 to 5, wherein tite crys- 
talline polypropylene constituent (b1) comprises at least one crystalline polypropylene constituent selected from 
the groi^ consisting of 

(B-1) a crystalline polypropylene constituent which comprises a hi^ molecular weight polypropylene product 

having an intrinsic viscosity [ti J , detenroned in decalin at 135 **C , of 4 - 13dl/g In an amount in ttie range of 

1 - 35% by weight and whk:h has a meltfkiw rate (MFR) of tiie entire polypropylene constituent, determined 

at 230<*C under a load of 2160 gjn the range of 1 - 100 gno min.. a propylene contem 

mole % and an ethyler>e conterrt in tf)e range of 0 - 5 mole %; 

(B-2) aystaifine polypropylene constituents other than that of tiie above (B-1); and 

(Db) propylene homopdymer part In the propylene4)ased crystalline bk)ck-copolymer component (D). 

7. A resin composition based on crystalline polypropylene as claimed in any one of Claims 1 to 6, wherein the ays- 
taifine polypropylene constituent (b1) is composed substantially of a cryslalfine polypropylene product which com- 
jxises a constituent component having a weiciht-average rriolecular weight (M«0 for the 121"^ elution fraction, 
determined by cross fractionation chronatograph (CFQ, off 3.5 X 10^ or hi{^. 

8. A resin composition t>ased on crystalline polypropylene as claimed in any one of Claims 1 to 6. wherein the crys- 
lalfine polypropylene constituent (b1) is composed substantially of a crystalline polypropylene product which com- 
prises a constituent component having a weight-average molecular weight (Mw^ for the 121*C elution fraction, 
determined by cross fractionation ctvomatograph (CFC). of 3.5 x 10^ or higher and an ettiylene content tor ihe 
highest molecular weight fraction (mM), detemined by gel permeation chromatography (GPC). off 45 % by weight 
or tower. 

9. A resin composition based on crystalline polypropylene as claimed in any one of Claims 1 to 8. wherein tiie crys- 
talfine polypropylene constituent (b1) is composed substantially of a crystelfine polypropylene product which has a 
nielt flow rate (MFI^. detenfnined at 230 <^ under a to^ 

10. A resin cornposition based on crystalline polypropylene as dairned^ 
talline polypropylene constituent (b1) is composed substa^ 

melt flow rate (MFR), detemnined at 230 ""C undera load off 2180 g, in the range of 30 - 150 g/1 0 min. 

11. A resin coiTiposition based on crystalline polypropylene as clainr>^ 

(A) at least one elastornerk: ooriponem selected from tiie group consisting 0^ 

(A-1) styrene-based elastomeric constituent, which may or may not be hydrogenated. having a styrene 
content in the range of 1 0 - 70 % kiy weight and a conjugated diene content in tiie range of 30 - 90 % by 
weight 
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(^2) an ettiytenc/aH^lefin raixtom copol^^ 

(A^) an elhytene^aK)lefh/lfK)rHX»r^*ugated polyene random copolymer constituent: 

(B) at least one crystalline polypropylene constHuent selected from Ihe group consisting of 

(B-1) a crystaOnne polypropylene constituent which comprises a high molecular weight polypropylene prod- 
uct having an intrinsic viscosily [ n ] , determined In decalin at isyc . of 4 - 13 dl/g in an amount in the 
range of 1 - 35 % t^ weight and which has a melt flow rate (MFR) of the entire polypropylene constituent, 
determined at 230 ''C under a load of 2160 g. in the range of 1 - 100 g/10 mn.. a propylene content in the 
range of d5 - 100 mole % and an ethylene content in the range of 0 - 5 mole % and 
(B-2) a crystaDine polypropylene constituent other than the at>cve (B-1); 

(C) a f ifler component; and 

(D) a crystalline k)lock-copolymer component k>ased on propylene comprising 

(Da) a propylene/ethylene copolymer part and 
(Db) a propylene homopoiymer part 

and containing, with respect to the total w&gjtti of the copolymer component, 5 - 50 % tjy weight of the 23 
paraxylene«lul)le component (a) wtHch has an intrinsic viscosity [ ti ] . determined in decalin at 135''C , of 2 
- 10 dl/g and an ethylene content of 15 - 60 mole %. 

wherein the propylene^elhylene copolymer part (Da) is siijstantiaUy the 23*C paraxylene-soluble conponent 
(e) and 

the propylene honrtopolymer part (Db) is substantially the component (b) soluble in 1 35°C paraxylene and 
insohdale in 23K> paraxylene and having a melt flow rate (MFR), detennined at 230 under a load of 
2160 g. of 10 - 500 g/10 min. and 

wherein the weight ratio of (A)/(B)/(C)/(D) Is in the range of (3 - 99)/(1 - 97)/(0 - 30)/(0 - 96). 

12. A resin composition toasea on crystalline polypropylene as claimed in Claim 11, wherein the weight ratio of 
{A)/(B)/{C)/(D) is in the range of (3 - 40)^1 - 50)/(0 - 30)/(10 - 96). 

13. A resin composition based on crystalEne polypropylene as claimed in Claim 1 1 or 12. wherein the crystalline poly- 
propylene component (B) has an isotactic pentad proportion (mmmm) of 97 % or higher. 

1 4. A resin composition based on crystalfine polypropylene as claimed in any one of Claims 1 1 to 1 3, wherein the crys- 
talline polypropylene component (B) has a molecular weight distribution expressed by weight-average molecular 
weight/humber-average molecular weight (Mw/Mn), determined by a gel permeation chromatography (GPC), of 6 
or Ngher and a molecular weight distribution expressed by z-average molecular welght^veight-average molecular 
weight (Mz/Mw) of 6 or higher. 
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